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Abstract of JP2003250094 

PROBLEM TO BE SOLVED: To provide an 
imaging apparatus effective in imaging of an 
object with a very large luminance difference and 
an object changing time by time by varying a 
dynamic range magnification factor of camera at 
a high-speed depending on the luminance 
difference in the object so as to obtain an imaged 
image optimized for the object luminance 
difference. 

SOLUTION: The dynamic range magnification 
factor in response to the luminance difference of 
the object can be obtained from the imaging 
apparatus 20 by using a control means 24 to 
control a shutter speed depending on the 
luminance difference of the object in the case of 
obtaining first and second image signals through 
imaging. Further, the imaging apparatus 20 
adopts a CMOS sensor 28 for the imaging 
element, reads the image signal obtained by 
imaging at a high-speed and an area selection 
extract means 1 13 selects and extracts optional 
image information to limit an information amount 
for the image signal subjected to signal 
processing thereby reducing a time required from 
the imaging until output of the image signal. 
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1 

m#m 1 1 mi (omm^x-mm ufc* 1 ©B&m 
^■isxifimmwi i nmitmm t ttm^^m 2 <osytmm 

® t mmwma^mm^iz t zmm-r z ®m^wc t . m 
•rtB»fi#tti^^t^A«L. me»«*ar±cMo 

S-fev-frfctfU M!E»{gi#IS:^ib©*i©B{S!ffi-*§-i 10 
•5 mrlS^E 1 ©B&ff # t iuf5* 2 ©B&fa -§• t 5> SdlE 

m 1 t sfiiE^ 2 roivfefB-g- 1 ©Bfcft #tit n 
mmm^m^h^nvtzmmm^mn^m^x, bmie 

ft&fli^-C, «f|Bflfl©Blftm#*5j;Ofir1EJB2©iiilft 
5Ii t 1 fE«©«&gEBo 

191**4 1 tfnawfiwH:. mmm&^&T'ftbth 30 

5iWIE3? 1 ©B&ffi -§-iiftfE* 2 ©B&ff 

x.. fIIEB«{f-^#K#¥gJ4, «^BS5r««:(c^ 
«U #t!l£;ftfc#$iJBffi&£B&ft«£l&#U WIS 
#WB»m»«rfl!^TiWfEfS 1 0>B«flWfclME» 2 © 

SflWE* l ©B&lf -Ss-iiWfESfS 2 ©B&ff -^i 

«u #«3nfc#«BBS<DB{fc«#&j&SM-a#gi! 

x. mHE^#^<DSI©^*:Srfflv^T, mJfESiS 1 ©Bft 

mr$& £xmvzm 2 ©^jt^^^fc^-r s c t £ 
wmti-ztmm 1 iBtt<D«<fts&a. 50 
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1 ©BfcfI-J§-£ flWE* 2 ©BfftflT^t 

#««IR»*a^-ClS# LfcB 

fe*©»fc§SBo 

[ft** 8 1 hu!S*"1B#S»4, WIS* 1 (Dm^tmmis 

xxfmmm2<Dm^m^i&±iz^-r^m^. nuts* 
aweiifk#a*»b«)iK[ffifB 1 ©B^ft itFBtjis^ 2 

SIB, 

[»*«9i hu!em^i#©»4, litre* 1 ©«3teB#ro*s 

"b©Mt2* 1 ©B^ff ith'HfrfE* 2 ©B^f^-©A 
a*«HtSrfi9JJ=**iW»-*-«<l*ttlE*fll!»«#^* 
^^riixS r t Zft&t-r 5tf*« 1 IS«©«^Bo 
1 0 1 ffifS*J«l#©«, BtifE* 1 ©s^^r B i 
*3«ttJ«WfE*2©S3t^S:^S:Jcpi^i-5^s WIE 
% 1 ©«3ti*IB*3 itfflWEJB 2 ©S3t^©Jt*^^* 

* 2 ©B««-§-^-e-^-r &BM3 ^-a-^Jt^SrBS'jj^j 

»i-6B«ll'fr*tt:sp»JWB*4rii¥a*«x.6 c t *w 

** 1 is«c©««-gBo 

Itmm 1 1 1 fif2*J^i#S:J4Bui5* 1 ©Sft^Rgfc 
J;t>*MI5* 2 ©S*^Sr*»5«^->-V y *0>*|*3B 
^^-r ^y/5r^^ s: v>/v?^^w-^©i clock 

sM**iia«©it^fi 0 

[If** 1 2 J B&BHfM&#*&S*»tt, BfttH* 1 © 

mmm xum 2 ©b^ii ^©ft -^sst-isft p>n. 

gtilS* 1 ©B^ff it^HulB* 2 ©B^ff ^©fU#£ 
M ffli-T 5 § IbWItlHlPlalK i . 

r ©a«*j»*i»i5itt-cfij»«ij»$*tyi:ffiraESB 1 ©b^ 
we* 2 ©B«ft i ©#« p, 
it> h«ib* 1 (om&it^&xumum, 2 ©B&ft #©a 

1 ©B««#*j«tt) ? ^tB* 2 (ommm^-z 1 o©B^m 



(3) 

3 

mmm^^h<omnm i ©asift« #*3«to : Huiem2 
BWB«Mft*a*»&<oflMe« i ©B&m-fMs j:cmnefls 2 

©Bfc«**£rtr3®fMB^j*fc**«3Ufcffl»+ 
fc1-3»**2tt*©«WMSS. 10 

1 4 1 mmwm.m^mmM*fk\*. mm* 
^ffigm^aT-mFiH^ 1 om&m^tsxxffi&m 2 ©® 

U 

$ 4xfc^lliBSlc^Wi®^cD»^»1-5 #WB 

KIWI tf- *ffil*ffl¥«0>Jl« t°- * {H&ffifemic 20 
S<J t , iutem 1 ©Mffeft ^-fc «£ tfHulEiB 2 ro®&m 
»SlfM^Wt5 r. £ t 3 Kit 

[»#S 1 5 ] meH««#flMWS»#af4, 

^ffi»m#a-c*Btrie^ 1 ws^ff ^-fcit>*Huia^ 2 roa 
sg 1 ©b««**s itfWE* 2 <m'm%<r>nm-m®. 

ffifESS 1 <Dmmt #lC*t LTtt, iffEfg 1 cDU&ff 
Bffit£ffl*»f>ffit<0^ y T5riltRtttll-t5^ y TiSiRtt 

ro^yrawyaaj^-c, a^ttati^ixfciy 7<nm 

itSliSrWttSIdii. 50 
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«*a-e#e>ix5«iiiEiii«if§#s:ia*)ic(t*m*«rfT 
ir\ HufEffi#ft-^ai^#aT-m^aL, mtii-z^k 

i 8 1 hue^ y Tii^tttB¥a«, mmm 
#a-e# smnsBittft y r £g#?tttB 

u mars -raw 

[S*S19] irfS&fttttt, ift-®*, i«i*J3 
[000 1] 

[0 0 0 2] 

[$£*«8ffi] ftScCDtvtoiftX^Srfflv^* 

[0 0 0 3] ^jfeOJE^-^S y^ 1/^*^7 KOltl 
mS3£IH2 2Srfflv-CRMi-5. H12 2tt, ^*WJE 
y9 V^sisjJty 1 JC*5tt SB^if #&3g<£>|& 
WHt?*)9, 122 (A) «, CCDir>~y- (»«^ 

^) rom-i-m^, 022 (b) i4, »y-r^-5s/^u^ 

[0 0 0 4] HI 2 2(^#3V^T, A7-f — /UKSrffiS^-V 
v?m&, B7-Y-/uK£i«3i^-y*Bfif!i:-r-5o r 
If, <S3$v--t-7^B^i:(4. 0>Jx.(i->^ry^iiS^l 
/6 0$>-C^HfeLfcB&, HitV+y^Bifeitt, ^J^. 
(i-^-V y ^ilS/i 5 1/2 00 0S>-C«Mft LfcB^T'fo 

[0 0 0 5] lS^t;7^l/V^>7lll teiiv' 



J 



5 

[0006] CTxtf , A l v 4 —a* KB& y 

£--&u ai y^-^vmm mm^^-y^m 
&) t b i y j -iv mm mm^^r y?mm 

f^yy-t^mi/Vy?- Wilg t -£fi!cH:3M4@£-C-;fc 

So 

10 0 0 7] J-fc, CO>^ s/^iiacDH:tt^^5 y 
^ wv^(Dte^:itr*fc?) 0 rrT-14, (Sig^-v -y^it^ io 
l/6 0g>, «ji->-V s/^3iSl/2 0 0 0©n?@5t£ 
ftT^-ScoT', rcDjey-r^S y? Wsfl* =7 1 f4, 

V XU^XZfZmmLXiir'JI-i y?u 
vv^4i£*:Uev\ 

[0 0 0 8] 112 3iz^ff)lKV4-r?. y? / 

vKoytiy^m^^-t. rw^t^^t^y^* 
*7lf4, W^-Wm^h. CCDirViH£cD#;fl3ji^£ 

ffl^7t»»^2-es^<f-^^»5c #e>*tfcBfc«-* 20 

14 A/ D 3T', T 7" d rm^frb f V 9 Mt^rK 
Xft (WT, A/D^&£-f 5) Six, x^yvMf^ 

[0 0 0 9] xv^Wf-^&S^S^te, 7l/-i^ 
ye, 7i, £fiJc#ySIIJ!&8i, 7°n-tr;*|5]8§9i:£{i 

[0010] — 7J, fc?4 t5y^ U^v 1 * ^ 7 1 f4£ 
^t?5'^^*^7 lKWS&tlSffflllPg&l It? 

So roftljffil^l 114, CPU (tMSJOflgf) 1 
3 t 14 t Srlix., C P U 1 3 T-r'^^Mf 

%m.zntc&%;ii, cpu 1 sfrh^i/fMw^m^ 

40 

[0011] rroi otefc-y^l-s. ui/i/D t 7 1 

(4, #Jx.f4#JSBg6 1 -2 5 5 9 8 4^#fC^^ixT 
[0 0 12] 

±iBT*l4^T-foofc^, 7 7©4 

3lc»)#Wfo5^¥^^«»-r5^glCf45Ff6]#-C'foo 
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[0 0 13] -7j, «^^-2(CCCDir>-9-5r{ix,5 
«©j£^t^^t'^^7ll4 CCDtyf 

Z.(Dtz#>. £^t5^7UV^^7lt'l 

[0014] ®W)#<Dm®s&}mx\ ft&cofcy 

7- 5 y * U>-v?7J 7 1 -ClWftSrfT 0 JE^-f 7" 5 

[0 0 15] *5fi?Utt, ±^Lfc*1tSr#*L-C7S$n 
fc cot*, t££fcrt©jfaa6icjs Ct*^7^t^ 

{tLfclWRBfliSr»5rfC, Lti»-C»S 

[ooi6] sfc, **wtoffi«>awH:, mmm+izc 

MOStmfflV^rt« *54t>*, «^BS^B^» 

[0 0 17] ^iOftOSWti, ^ft^gij 

[0 0 18] 

14, ±ifcLfci£S£fl?SH--5fc«>{c, »*«1K:1E*L 
fci9{^, * 1 ©K3ti*IB-e«» LfcfE 1 ©H«l(t#fe 
4 tfMeK'l ©S^^fW t Ht** 5 $ 2 OgftBSItlJ-C-ft 
»Lfc^2 0B«fg#Sr»5lS«#St, lWffi»l©H 
»fS-^tJg2tOBIfe{f#tSrB^fi#ft!i3lL, lo©i 

ftfs-^-tc^-rsB^m^a^i:, Bt)iE»^^©t 
sfjiEB&ffi Urum&st t zmm-t zmm^wt t , mmm 
mia^m^mxm^mm^Htzmmm^m m-tm 

VD-^L, flfejS»#©/i-b0^l(OB«ff^-t^2 

B««#«Hi#a'e« ^tea-r s 4 5 k ufc r i 

[0 0 19] ±iELfcsiJH^ft?^i-Sfc»»c, *^H^ic 
#,5«^SIB(4, W*«2^E*LfcJ:?lc. ?Wfe©Jffli 
H&ie»^S-C»64xSHutsmi»B^f-§-t 
flflte^ 2 OB^ff i: 7)^ bfifflS^ 1 coB^ff-^-irfiMf^ 
2 OlMtt ©B«<f #«f«Srlft»-f SM<tfSfffi« 



It 
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fcH««^fli«S:ffl ^ . wiEm i ©B&m-^fc a tfm 

[0 0 2 0] ifc, ±»UfcRHS:<JKIti-6fcii>K, * 
CMMW. Bul5S^#©T'#b4x?.HufB^ 1 ©B& 

m^rtwaesii 2 w®^ffi-§-t *»e>** ©»*«■§■*«* 

l ©Hfc«-)N8«fctfiiWBJ& 2 OBfeft*0>Jf£¥«Mt* 

-So 

[00 2 1] S&fc, Jd*LfcHW*r#ife1-3fc©fc:, 
ttEffitP¥Brt*, mBM&¥gkV*hti*>1IIKMii ©B 

mt % t mm® 2 <r>mmt # t a»p>#* ©BflMnH*# 
*is#+sB««#iirai&fc#a&«;t, MneH«fcm# 

tiWRJR»*»tt. BBBH£««fc3HWU ^MSixfc 20 
#»Bi§&KB«ii#$8£Sl#U ffiEftfNB&tiHft&ffl 
1/ ^Tmlfe^ 1 ©BBff -if- 1 HtJlEfS 2 ©B&ffi-5§-©B{t!{f 

[0 0 2 2] £f>lc£fc, J^LfcRH«r#ftT5fc«> 
©B««# t hnIS^ 2 ©Bife«# t d» ©BBffiHi- 

B«Jwa*iiE*a t . »aitsi f - * tit^ m#a t 

[0 0 2 3] — JdfcLfcBSSrflBfe-fSfcJMC. * 

©8MM£*&fflvn\ SWBSS l ©«#ii*IS]*3 .fclfllMBSS 

[0 0 2 4] *fc, ±JtLfcHfflSr**i-SfcftJw, * 
«9!£ffi2>tttt§gBtt, »*«7{c|E*LfcJ:5t, bu 40 
1 ©llftB^fc £t>*iWfESS 2 coS 

©SttBSttU mE*«W#a*SB§J*B«i«*S:#5fc 
fete, flftffi»ttl*a-C»f>ltSBWESBl«>Blftm-^i:«r 
IS!B 2 ©BffefS-^i: ©Bttt«-^fllf««rffii»i-5 ' 

B»«#w»R»*afc -c l fc wmm mizm-i # n 

[0 0 2 5] ±J£-LfcR8S:*P«:-f Sfcfelc. 

mil5$iJP^a^ s , lffliem©B#B*mfcJ:tffi^»2© 50 
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cfctfmjlEfg 2 ©«#B*|B|©Jfc* 5 

HutEia»^a©^»^*»cs^#, wsam^m* 
b<ommm 1 ©B«ft#*j .tt/irEJB 2 ©a^m-si-©*! 

NUE «:«»]£»!»•*- 6 i mmmWBtrZuSi&Et Srffi *. 

[00 2 6] fctu ±SfiUfclMKrW8WSfc*!)|c, * 
*MI-«5»«S6«H:, M#S9tee*LfcJ:5»;:, *f| 

©*»»*ic3^5#. frta»^#a*^©Hf)iE^i©B 

ttft itWIWEJB 2 ©B««-§-©AtttfJ«H!fc«:ffl#Jfc 

[00 2 7] ±j*LfcRH4rABfei-$fc»lc, * 

HufS^J^^^^i. HfffSlg 1 ©•#B*|8]*i ilfiifriEiS 2 © 
B3t«FW«rlfifitt-Hr«1--B»#, fltTE* 1 ©«^M*J 
J;t*WlEf& 2 ©«3t«flB©Jt*Sr»*i-5j»J|[#aSr« 

^©flf5^ 1 ©BIM&-JH3 .fctfifflESB 2 ©Biftft-^Sr-g- 
[0 0 2 8] £<bi^ ±3&\,t3KM&ll&r&1t#>£.* 

ic, i»iB«»#a^ii(iiB«i©B*i^*iJ:tffltrejB2 

©B^BSrftfe-BB^^-r y ^OdMMS**^ 5 >^ 

[0 0 2 9] £«bK£fc, ±i*l,fclMiSr»*i-Sfc«> 
*»W»c»5«BSBtt, 2tcfE«LfcJ; 
5K, fl!rtBBtfMt-Waa#B*s, fltiie^ l ©B&ra 
«k tJtSB 2 ©BBB*©«*KISK»»t ^>^> buIE^ i © 
B»«*13 J:tfM1BB 2 ©BB«#©*iJ#SrB»-*-5 i 

wmmmmmK k , © s i^uftiHfPBK-efuwMB s 

ttfcHutsm l ©BB«* t ffiCJR 2 ©BB«# t ©#m 

m 2 ©BBB*©Atb*4*ttSriW»i-4 AtH*«H43E» 
BB&, w©AU**SHtaE»llIBTAffl*«rtt«»$*t 
fcMIS^ 1 ©B^ffi-^fc.tt^RtifB^ 2 coB«{f -^-Sr 1 o 
©B«B#»i-&l«-f-5BBfi-§-&^*g!:i: ^*tt-T5 ^ 

[0 0 3 0] -2k ±aSLfcRB**ft-t-4fc*lc, * 

tem 2 ©B3tH*|B]©Jtip*:»* LfcBJW**fc«-5* . 
1!Wa»»#«a»&©«MEJS l ©BBffl #*i iWOTEB 2 
©Bttf§-*©*««SrBSUIc*J»-f5ill»iJ»*aBfS# 

^fije^at . Hutea»#aA^ib©Btifes 1 ©BBft**5 
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[00 3 1] ±JfiLfcBWS:l»ft-tafc*5>lc:, * 

tern i ©B«m**s .fctffiWBJB 2 ©Bfws-ii-©**^ 

%^fk<r>n8mW&%:& <fc tnWE5MB JSflMKft t- * it 
BMft«#j3 itfflweff 2 ©iBffeflr-^«)««spi^it*3ia 

[0 0 3 2] $?>(C % ±iEtfcHe^i?^-r5fc*(C, 
*»01fc«**ft£«tt:, 1 5 KB* Lfci 5 

time* i ommt #*j * twwEjB 2 (DiHgnf a 20 

£*IB»©**tf-*Bi*a£tT5fl' 

l*:##ibb»s ^~9imta^m^m^ , uimesb 1 
sdts^i©ii^m#^*fLTtt, buis^ 1 <DmwM^<o 30 

aWB^yrfcttttJU BufE^lcoBfllff^KttLTiW 

sa*2©ffi*ra#fc*ti,-ctt. tta uttfrfEfs 1 ©bb 
m*©***;* y Tn^-rsiwaEtB 2 ©bb<s ^-co^ 

y TC#LT«t¥*Mt«rllcm-r* - 1 ZW®tirZ> 0 
[0033] coi^ ftBB&Efif*, 

$sire*>s. 40 

[0034] ;MB01fcff SilB&fttt, ±*E LfcHSHfc 
KRfiSiV CMOS1r>^&#UB««:»B-f5*B 

fflSftfciyrwBBB^SrflMt-flHlU ttS^-TSilB 
[0 0 3 5] ±»LfciUi*:j)«fc-r*fcit)K. 
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«****>K:flWHWJ*m\ *WEBBft#tii:*J*S-e 

[0 0 3 6] iaUfcWHSrOKfc-rsfcWi. * 

*3HK«5»B£fitt, »#* 1 8 KIEBLfcJ: 5 IC 

[0 0 3 7] S&IC, ±^LfcSfUg£»&1-6fc&«C, 

[00 38] c©i 5 tttMKKBtt, &¥ttl*9©«£M 

[00 3 9] »«SSg©»^#S^«x:5«^ 

[0 0 4 0] 

[0041] i mmnmi m 1 ^^n^jc^s^ 

[0 0 4 2] Hll^*ix5«ffcRB2 0tt««#a2 

2 21o,ttJ«7 f ^ : ?/Wf-§-®a^2 3 »»fS2 4 
BBfi#tb^#Si LT©Bfifeft^ta*«g^2 5 t 

[0043] mmmm 2 0 hhs^^bstB^^© 2 1 -c 

#«HS^&2 3fcA;fc£iv (t-^a$n5. 

% ©x *J 9 /uBB«#»i7* v ^ /Hf b T n 9\n % 

(cs* (wt> D/Afntts) m« BBft-^m^ia 

T-2 5*>bttl**h5. 
[0 0 4 4] Sifc, T-fn^fS#&a^a2 2^bi±J^ 
$nfcBB«#(Ote*f4. Mfl^B 2 4 ICA^I $ix5„ 
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SW8P#&2 4ttfl5iMf^££/£U I«fg2i, T-T 

a ^um^wt 2 2 *$ xxif^-f^m-^mm^ 2 3 
tic XL m&mw. 2 0 ttizmwm&mzm- ssr? 

[0045] iai^^H^«^e2 ow#a5(co^ 

[004 6] Wl&^Wl 2 1 I4&^tt{g!£*-f Bll«i» 
<grt-3«{t! 1-^X2 7 0J;tl4\ ttfkX? & Lt©c 10 
MOStyt28tl:It5„ 

[004 7] 2 1 tt«^ff««r^-*-H«tfte$r» 

twyX2 7f«iu CMOStyf2 srogftffitc 
suffers,, &&&ftfcBfl«tel4, CM0Styf2 8o 
gftum o£9, tt?*'irs'*tt&trMs-*-*££ 
X\ CMOStyf2 8K:gft&ft5ftfi<£fl@ffli;&s&£ 
CMOStyf2 Sttft^&fcfi^ Bftft* 
{CjSDfc*<D^SrCMOS-feVf-2 8{cSS-r5„ r 

OSir>-^2 8^P>UJ^3^tl-5„ 20 
[0 0 4 8] £fc, &^f*£«rr5gl, i«fS2 1 
{c<§x.ibtl3CMOS-tr>1?-2 8<£>«^->-r y*(4, ^ 
ft 5 2 ocDv'-r y ^ii^T-ro»^$r^S(^ 5 2 
oWv'-ry^iggO?*?, j§lMB!J<0">+ y*il,K (£A 

CMO Sir Vf- 2 8 a»e>&SU;:ttiA SixSBIftffi^tt, 

»^¥^2 i*»e>tu*sn, r-^p^m-§-*Q ! a^2 2 

[0 04 9] T n m-%%m&WL 2 2 f4£51tC A;ft $ 30 
IS («T, AGClH]iJgi-f5) 3 It, A/D«*SrlT 

5A/D^miH]ss3 2 tzmx-Zo T-f-vym^tewz 

IS2 2lcA^£ftfcT^n^M^<f-§-l4, AGC(h18S3 

1 t, a/d^«iih]?S3 2 ttcmfte^ft, ft^a 

£*t-5<, AGC0SS3 lfcmfU1WW«rftiJ»*a!2 4j&» 

[0 0 5 0] A/D^0SS3 2\t.T-rn?m®L®^<n 
A/D%m*fto c tjfeiOfiAf, i-*t>t), ri^ 40 
^/MEfcfiUJ-W:, T1-a?m^9m^&2 2frb&E.iC 

mtizti, 7 : i?*Mt%tm&wt2 3ic^sfcA^i$tt 

[0 0 5 1 ] x -^yvMf -^a^lg 2 3f4, iffi&{f#*Q. 
a«^#^3 3 i, BfMHtejmtj: LTWinJfUISg 
3 4t. ^$nfcB*ft*©D/AS*S:fT9D/A 
£&HJgg3 5 i:£r{fX-5o 

[0 0 5 2] Bf&fl ^aUtf 3^ 3 3 (4, {£iI->-v j/ 
* T'Sifg! £ ft fcx 5? * /WB»m#Sr ft 5 teiS "> 

+ y * fflff ^-Ma?© 3 7 t , Ha->ty# iSST«» 50 
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^tifcx^^/uB^ff^-^a-rssii-y^s/^fflff-^ 

«Bl^a3 7*3il^i«ji->+ y*JflfHH&S#S3 8 
(4, gj&ESSi:. *H4^miHSSi 

£W-r3„ fiju^-t- y^ffl«#tea*a3 7 

(4, -y^/B^y ISIS 3 9 t, {Sagv'-Y yy"ffl 

4 o t , {£5g->^ s/ ^ffl^tt^iHiK 4 1 1 z 

*U S'^ffl«^a#S3 814, 

4 4 4:, J«a->-ry^ffl4*tt*«llHllS45i:S:*-rs. 
[005 3] Bftff^a^tT^ 3 3 T*n fc>ftSB& 

[0054] 112(4, »«s^g2 onrnm^ov^xtifm 

[0 0 5 5] 112 (A) 14, £KRgIft*-Cfc9. »<£ 
gt2 0(t ^Offlffl^lPIJWU-Cftf^t-S. CMOSt 
^2 8-eft^L, Kfft«#S:U*i-4»!IB (lSKISI 
»«W) 14, 2A0 1^ffi3f->'+y^«|©litfl«-S-ffi* 

(wt, Shamir*) , 2ao2^m 

ji^+y^d'I^BSim-S-m^Wffl (WT, *a->iry^ 

WF^t-T^) , 2 AO S^ffijgv-^y^^, 2 AO 4 
^3S->-t y ^fflFfl, 2 A 0 5 V ^^ffiT'fe 

■So 

[0 0 5 6] 112 (B) {CCMOS-t>-f2 8(Dm^> 
■Y-y ?W)ft$:tjk-f 0 CMOS-feyf2 8©li : ->-V7^ 
Sbfm, CMOSirvf-2 8 0tt^f#«4:^aiL^<75 
BB«-ClSitt»llino»ftSr^i:5. «ot, IH 2 (A) 

2 B 0 1 (4iS3S~>+ y 2 B 0 2 f4ffijg'>-r 

y ^ tbf^JW t ft 9 , iUTIs]#(-iiiiS y * ftfftfl 
Ffl, f£i£v'+ y?W)?mffl<r)m <0 il UT', 2 B 0 3 , 2 
B04, 2B0 5<Df&f^fflRa4:^So 
[0 0 5 7J1I2 (C) |CAGC|ilgS3 l<DW)i¥%^ 
■f. AGC0K3U4, ffi^">^y^W)f^»Rgi:> 

y ^»mwra t t*, %&x-im-tz> a 2 C 0 1 Am 

Mis-* y^fflttf^SBRg, 2 CO 2tf]*mi'-Y?y?mim 

mmtte*). uTmmtmv&LX'. 2003, 2co 

4, 2C0 5<7>lbfftWfS]i:ft5o 

[0 0 5 8] H2 (D) (4CMOS1?>"tf2 8A^tti^ 
$ixSB{*ff #T-, 2 D 0 1 *sffijg->'+ y *B<fefa-f\ 
2 D 0 2 y tmmm^t ft 9 , «TISH»fc* 

(9igLT*, 2D03, 2D04, 2D0 5i/«e5 0 

[0 05 9] 112 (D) <DCMOSirVf-2 8^bi±J^) 
$ft?){g3fv-> y ^Bft«**S«tOfiRiS->-t y ^BffcfS 

[0 0 6 0] 11314. CMOSirV1h2 8Wffi{t#14^ 
^ L fc^St'ib 9 . {&iS->-f y ^ t Sii v-v y ^ OA 
S+jtl:lc*f-r6B<*ff-§-<om^U'^/u^^L-CV^. 11 
3(cfc^T, (SiS->-y y^{c4 5B(feff^-c7?tB^#tt(4 
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v'-Vy^tti^)W&?P,^(*3 dT-foSo 03tc4;h.(4, (g 

l&fW;:aH-5A/Wftl;##<, «63Uc:3H-S©j5S«v\, 
§2 (D) <Dffiffctti*fI#©i|*ttlCi3V* 

t, 2doi m&'>w?mma^) -m, iski^ 

«#!P B l(*Jtcg&ftL-C, HWJjMWT*>£fco-CV*a. - 

2 DO 2 (it»§v'+s/*B&<f-§-) T*(4, 1 SttlaJ 10 

[0061] 02 (e) ~H2 (j) a, mwm.wzt> 

[0 0 6 2] @2 (E) (4, 02 (D) i ISlST'fc 9 , 
[0 0 6 3] 0 2 (E) IC^VX, 2 E 0 1 tfSffiilv'-V 

y *B&ft *, 2 e o 2 y*mmmzrx\ u 

T\ \sl¥(i<Dm<9 Ml-X\ 2E03« 2E0 4, 2E05 
iBfift«#*sm*S*t5. 0 2 (E) (C4*U4, ffiiiv- 20 

+ s/^BflK«^-*j«tu j ii5iiv+ y*mmmtm%t t> 

W^«-^T'fc6„ #J;Lf4, y*Bfc«#fc*B 
-f fttf, s> *Bfcff -J§-(4 2E01, 2 E 0 3 33 

40*2 E 0 5 iT-JFM^ix2)PB^f 
[0 0 6 4] ft, 0 2 (E) tf^ffiji^-rs/^B&fi 

xmwy^y^m^tmmt^xh^o 02 
(e) m-<omm^is\,^xhmmz.ffivM\:-rzo 
[oo6 5] muz7F£ixz>Ti-vym^fi8m^m2 2 

LT, ffii§^y*ffl$&lE]?g4 OfcAT^ft, ffi* 
ilv'-t y ?m®m®1& 4 0 14, Bfcft-S§-£ l mSMWiU 

**jB**y ires 3 9<Bia»&©A*£» r-t 

P^f^a#©2 2©A/D^&[a]Sg3 2 {Rljfl* lb ©A 

AiSflDlftiSrfe. IHfcfB^Sriittflr-f-fci-S. 
[0 0 6 6] 0 2 (F) 14, SHOT**: 
yfMfMB**ffr1: 18k 0 2 (F) -C^M^o^T 
l^3f§-§-{4, (£ig->.^ y^ffl^^-y (HltS 3 9-4-5) A^J^ 40 
tb/tB^{f^-^*-r„ r©0 2 (F) (4, 0 2 (E) (C 
33V>T, ffl^iiotl^ 2 E 0 2*540*2 E 0 4©$ 

■JUHE*^* y?m**<J [USS3 9{IW^coA^(c^ 5 
ft*., s/*ffl**y@K3 9<0**y(::S«S 

iXfeffiiiv'-V y^BfWt*4rA^1-5wi:-C^$n 
S. 

[0 0 6 7] «ii->-y y^B^[f-^lco^T«i0 

2 (G) (C^-f- 0 iaiii/A- s/^B»fI#{-*3^Tt>ig^ 
ff^tl-S^Dir^ »4teiS yty? Bflfcff ^-©*£ t P 
«©fc«>, K^->-p y^B^ff^lCO^TI4, ^©Iftf! 50 
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[0 0 6 8] Blfc*£ft${K£v'-Yy*fli9J*|I]|&4 
0 334OMv/-v y^fflffllftiB4 AHWtUBfirbtm 

t4, ^mft'm&m&A mnuimmm^mmmk 

4 5(cio^-C, fifiJx.14, ^f>-vf»ttSr»5*H4«»^* 
£3x3, ^«^©^*+y*Bfc«#:}3,fctfBa 

?*BftflHH±. -tft-efu 0 2 (H) 3340*02 

(i) tcm-rso 

[00 6 9] 01 (C^^ixSB^ff-^-fife^t LT© 
Aq3>[e]8S 3 4 (4, Bfc«**8«2lfT#a 3 3 fcffi*. P>3x 
51Kiffl»tt*ljlBB4 13340 j B&J8*H4££IeJSS4 

5 I^V^T^ttlgftSixfciSigi^ y*Bfc«**5,fcO ; 
iti&v'-V y ^Bftff-SrSrflnS L, l ocD-g-ffc^v^ A-B 

[0 0 7 0] 0 2 (J) 3340*0 2 (K) (4, 4*tt«» 
'& ©<£i§ Bfft«#33 4 tflft ii -> Hflt«* 

SrJnW-rsriSr^-rWWH-e&S. 0 2 (K) 14, 0 
2 (J) ^T-^-n^(C^L/c 1 b©T*fo , 9, 02 (K) 

3340*02 (j) mmizmMx&z> 0 sfc 0 4(4, # 

«#©a*«H4H:. 0 3tc33tt5<g;iS->-Y y*BfcflH§- 
«H* 3 a i: , i«Ji>> + y ^B«fi#4*tt 3 c b L 
fc^tti&So lot, 02 (K) 14, 2K0 1~2K 
0 5fiD»fflro#»WtC33V^T, 04{C^$3x.5Bfem-^ 
ttJ*^iB«<D£&B«re»ffi2j (x^*/Kf#) *5 

[0 0 7 1] 01(C^$3xSD/A^[HlSS3 5(4, iP 
M3 4 lC33^T^£ftfcB{ftff-5§-©D/A^&£ 

(ce^^3x, B«fll*ffl*¥ai: LTWB«lft^-ai*«g 
f2 5i*)»«il2 0C0{i)^i LTmTtl^ttSo 
[00 7 2] *IJffll#^2 4(4, B««4HlMRfc##S!4 

7 t , iM9Pfll#^jA^ft^ LtOT^c ^ b a y^a-? 

^BSS4 9 t^{ix.S„ 
[00 7 3] *J^#©2 4(4, B««#fflf#5l#^©4 
7T'(gaI->-y s'^B^ff-^3340 5 i8!jiv'-lr y^Blfeff^- 
A»e>B«flr#flM8«:IR» LfcB«ff -§-tff«(cg 

<5t, «ttl3S«2 0*#J»i-S*J»ft#S:W3V|HllS 
4 8 -C-£fi5H-5„ •^'C => V(sl!g4 8 X-§H$.£titcMWm 

y^B8S4 9(CA^3$3x, »^©2 KCii^bixSC 

[0074] m&m ^s»»f#g4 7 (4, s-r. b^ 

«#«**ISl#i-Sfc«>{C. L/c 1 Bffi^-Wffi^ff 
B««#fl!f«»1»¥S4 7(4. ##ILfc 
B^ff-i-B^IC^LT. Btefl^-tf^T-foSISg^a® 
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■tzixmmmmmm^&t Lxv>m&mw-m.\si& 5 0 

b £tix.S 0 

[0075] Bfcffi ^S«lSift4 7 (4, S-f , Bfg> 

m&tmt l-c, ##iB^&fcmfc<fctf##iB&» 

[0076] 0 5 14 1 BB#tf>B&ff -§-£5>»J U as 10 
#»Lfc«T-«rSM-tftf!0-C*><5. 0 5 (cfcJUf, SMK 
Lfc^HS5 3fC*5VT, w<DlBB#<£>B{£!fi# 

2 55>t"i^, m&n^vTiz&mu 25 

So 

[00 7 7] y— hj&t?3B£l£I& 5 2 tt, tK¥Ib]JW^A' 
^ (KIT. HD/<^it5) , Si£ID«^V^ (£A 
T, VD^Vu^ir-f-S) . 9vy9/*A'X. (£i~F, CL 20 

y-hffi*f±»a[Sr«»-*-5a»flSlilB5 0i:, W*<7> 

<* iMfe Lfc£#wffi 5 3 w i BB^oa&m 2 

5 i©^IIE 5 4 HASH'S. 

[00 78] 06 ttHfefi-gHftttBriMk 4 7 Kiix P> 
ftS##JBfc»aaB»3Mfc£ LTO«^«^ffiIiIi^5 0 

[0079] M6izm^mmsmnmM&5 ott, # 
was 5 4 <75 1 Bfi#<DB{fe{re&<a^ftjMt*£tti 30 

-fS„ »*«@itlElSS5 0f4, T^n^«#«ia#a;2 
2^P>m^$nfcB«m-§-*JJ:0 { y- hSEJ§aB£l§]i&5 

j^ftf^giBBs 4©iB©i©itiiti-y- m- 
au^nt^n, m&0it)fflW\Bii&6 oxm 1 ic^sft 

[00 80] fiSH*agg|5 5 9 T?£fr3i1,3flWH**tt, 40 

y-h£tiizm&m^ft<D&wmKttLxftfrti. mw 

9^«^.-5«^IhI8S6 2*J«tt^lB^««FlH]8S 

6 3-C*£ft$. aSlilK6 2{4A#£ftit ll^© 

m%%<n>mm&t *im u jd» l 1 a*« 

tirlsl& 6 3 KXJrf S„ 1 B^«^pIh]SS 6 3 «A^J *4x 
fc*«ffi«r!EttU IStSL7t»gftt^a^[Hl!fS6 2K7 
- hv< •> * U amiEllS 6 2 tcA;ft£;h.)tB&ff -§•<£> 
ii£tti:0>aii*&»9jgu y- h^nfcatfgft^o® 
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HOT:$ix5^^3V|HlSg4 8*»b©Hi*IW»fS#l-± 

9, m&mftmm&Gox-immvmm&s 

[0 08 1] 0 7 f4B&{f -SHW$8&#^84 7 (C 

[0 0 8 2] 0 7»£^£ftS»^-;5'tetfcffi[El§&5 1 
14, ##IBB 54©1 BB#tf>B{l!{t#»coilg<acD fc° 

-^ffi^ajf 5»at'-i?ffi^tu(HiK5 1»4, 

B 5 4 © 1 Bfi&OB&ft tf>»g<D fc°- * fiftfefttti 
-T-5. »«f-^M^tH!HlK5 114, »^Sffiffil8g5 

iifcHfifefs-^tsitry- h«EjB»£Ew&5 2 t-MLfc 
y- mi t - * ffi^ujffl y- nugg e 4 t a# l, 

^^$ixfc^»IBB5 4©BBISfflWB*fa-§-«ry- h 

i-s. t°-^ffl^mffly-h[i]ifS6 4f4y-hLfcB« 
«** 1 B^Tom^-rao 

[008 3] y-h UfcBtttfS^Ha^-^fflSrftU 

-r^o wgt°-^ffi<£>&mt4, ig^-r5 2a*^w»g 

SriO»L,T^P>fT5c -ix«4, CMO S± 2 8 <D3t 
**tfc-C«^-i-5fci{>-C*)5. 2 B*^W«^^D»i- 

So 

[0 0 8 4] 2B^<D»«S:*P»i-5JCf4, AJlZft 
ItmttMrb , t°- ^ ffittttiffl 1 B^««flHlSS 6 5 1? 1 B 

*^ise>*fcm^ r*t>t>, mm^izMLximmm 
a^rc>»-Sffi(4 1 wst LTt°-^ffi^aj^a$ix, 

2 B*»«pIhI8S 6 7 ICA^J $nS„ 2 B»«Sf[H]K 6 7 
J4, 2DB*«*Wt*384HlK6 8?l>P>«-l9-S:S»t'C. 2 
B^5>cD®Sffi^ 1 Wii: LfeJMC«f9-^«r^ci-* 0 
[0 0 8 5] 2B*««P[hIK6 7A>e>ttl**4xfcmfS# 
S:^tP»S«B-§-(4, itttlHltte 3Lffi-§- 
t*T LT 2 B*fflrom^Sr^tf#^fflft# b J£tfc£ft 
S„ JtKlBliS 6 9 it, 2ocD»^gff-§-5ritt{EL, iWS 

7 0 MflWe-*-*. §]^|HISS7 0I4, Jt«lHlIS6 9*»P>«) 

<om^^tsmmm^b<Doh. 

7isil^$ns„ rcD2l^$ixy t df#{4, 
ESS 7 UcA*$*t««r$li5. 

[oo86] »Sffi«#«^iHiK 7 1 

ffiffi^-14, JtUlHlSS 6 9 IC 7 ^ - h''< V 9 $ ft, 2 B* 
»}#[HlSS6 7^f 3 W»^ffiff-§-t(01t^S^ , 9jg 
1". wWJtt!!Saffi»4, t°-^ffi^tHffly- h@S§6 4^ 

tk»4aS^7^, tf-^ffiffl^»Jfti|HlK7 2f4, 111; 
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[008 7) y- hS^9B^lBlK5 2 14, J?g<0«gffi 

8K*t. H8t*§nsy-h«»38^lHllS5 2H:, 

¥*lfilR3e« 7 5 t , y- h 7 
6£S:fl|*.3. y- HttflMS^ElKS 2(4, AfiZtitz 
VD/<;^^, HD/^, CLK/^0 300fifi> 
P>y-hi-4^yT«rW!?&Lfcy-h«#S:4l«L, W 

[0088] sa:#isi©y- h®Ho^^i4, sa:2rfr 

l2;t3B 7 4 T'tT*?tL2.c SE^frlSSSB 7 4 (CA^ £ft 

fevD/^tt, msxsmv-ty h«-wi4B»7 sc 

A^$ti5. attWJH5-fey bfll#»ftiaiS7 8tty-lt 

7 Hf^^t^L, 4«Siit!Jty Mt#f4, SK* 20 
l6l^^-hfi«»S@»7 9CA*$H5. fiE;^* 

* — MiSR£lHlS&7 9(4, HD/^^^M, 
fiE#fa©**-KS£**6o SE#fa©**- h£ 
#ft**tff* rro^^-h.Si^ SiS*[6]i|6IS:^Ih]S§ 

8 0T-, HDAVw^^y|-L, SE^fa©*!^^ 
■rS^t^-C'tSo SE*lRl*89!J&llIK8 0-CS£S*t 
fcSE*|6]0*I(4, ffiMiff-S-i LT^HI!S7 6 (CA 

[0 0 8 9] 7k¥*(6]Oy- httffl©K3£«» * 

IpI^SSB 7 5 -Cff ttflSo 7k¥*I^S:^Sl5 7 5 (CA 30 

8 2(cA^$ti^o *¥n»y*y h«#554lHlK8 2 
(4 y -fey h{a-S§-££$U £j&£ftfcy-iry h«#(4, 
jJOPJSrfa**- HSWRJ&IIIS8 3fcA*$*i-5. 
*|p]^^- h{4e^^Ii]8S8 3(4, CLK^/WS:*!> 

K6^ft;£*U4, r<D^y-h^4t), 
flUg^Big 8 4 T\ CLK/^W[)yH, 

T-is^$ixfc*¥*i6]wifiii, LTmas 40 

*l, ^088 7 6(cA^)$tv2>o 
[0 0 9 0] £i££ini4gR£i§iig 8 o <t , *¥#i?JtIH: 
3t(HlK8 4i:^P)#P 5 4x^fiEtiff#t, 
(4, <&riaali&7 6-e£fiK£tiS. ^w^^nfcft^s 

y- h m 1 4 o x , y- h mmz.®® 5 2*^wa 

[00 9 1] »J#P3MS:2 4^^5-7^ = ^0Sg4 8© 

[0 0 9 2] -^ = >|Hl8&4 8iC(4, BflMUHMli: L 
T, SHfeffi-g-ffittKtt^g^ 7#«*5flt#«*te|51g& 50 
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5 oio£imgt°-fm&tiii5s&5 1 A»f>®sroag«: 

«j8S3f*£ixS. *(C *a&M>fUMS*a» 

&»»*i«ft®«a*#e>*ia <t 5 (c»^^e 2 0 ©#gc 

[0 09 3] W =" ^Ih18S 4 8 ^#H3-f 5^-* 
Wlc*bfc0iJSriai 0(i^1-„ I©il04ffi^T> 
■< 3 V08S4 8 3iJ«*.SJi«s|E«Me»ffi*a 8 6 (DMS. 

[0094] JWfl?¥*M**tti*S8 6 (4, WS«»ffi(el 
8§5 0T\ 05(d^^*t5^fiMS5 4fe(C»^S[g[$ 
nfc{Sitv-^y^H^ff-§-roS|^tt»ffi (WT, (SiSW 

btiltKMf-Y y ^B^fS^-wWSf-yffi (BIT, (S 

T\ JWafifn^yr*-*-*) 89t, WMWbL-cvvfc 
v^yr (tAT, ^Fisfp^y Ti-rs) 9ot(c#(te> 

[0095] ®^ia?n3i y r 8 9 1 m&^t&mx- y T 9 
ow^siji4, *-r, 5)-Wiaffi5 4S^jg«sfflS{i^ 

[0096] eh 0 (a) ft&sm&mttit&Tirrsm 

iBE5 4©RMH-eas>S. 0>Jx.tf, »Sl"</Hi»8BI 
T (2 s = 2 5 6) *I(C*5V^T, fi^Hftsp^iC^ 2 0 

ot^rso -t lt, (Sii»*¥^M2 oo«±©xy7 

El 1 0 (A) (D^mx-m^tltc^ y 7ffe5„ 

[0097] m^.s m cfgiiv-Y y 9m&m%-fabmb 

ftffi-f«. Ill 10 (B) (4{£i§Siat-yffiS:^-r^f] 
Bjffi5 4WtaBJ|il-C*fc?)„ I©@10 (B) (CjoV^T, 
tttti * ttfcte^S tr- ^ ffi ^*A{I i ft 5 31 y r (4E 
10 (B) O^T-H*4xfc3i y TT*&5„ 
[0 09 8] ffijgff«Jp*?Jffi*5 2 00 W±, A> 

o, (gjg»St'-^fitdS8B I TiWfAIOxiJ T£r 

tttii-r?.. 010 (o (4, Qk&m&mwi&^i-ftm 
mm 5 4 (cfcv >r . ffiig^sasffifc 4 ^fsis^a f- 

teii»^¥^Jffi^2 0 0W±, *»o, {SilW^e-yffl 
7)^8 B I TtiWft^ii: LTtttB^ixfc^y T(4, Hi 
0 (A) ti4t>*ll!l0 (B) ©ifttiSilfci!)7ffl 

*iiiyrr-foy, hio (c) fc*3^Tf4, sk^t-h 
stufciyrx-fo5 0 El 10 (c) ©tit-ittiti 
y TlriWffl&^y T8 9 t L, -?:Wffe©3i y TSr»S 
TSafP^iy T9 Oi: L-CV5 0 iWS^ftiai y 7" 8 9 (4, 
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[0099] m&m^twmma*- v r 8 9 1 , 
ma* y r 9 o t Knes->+ y fw&m-ztr&rt bntz 
ft, fii§->+ y ^b*« f©»s«»i<o^s»i y r 

[0 10 0] *fc, Yy^Bifeft^ov^-Ctt, 
fijI^y*B&m#£l^«SlcL-C, it53fv'-iry*B4fc 
m-§-©»S»»fit<o»:«iafpi y r 8 9 d>& v 

?mmm%<7>m&¥-im oar, iSi&ffli&TOii-f 

£*w-r5„ bio (d) t*mfr>* y?m&mfk 
<Dnwt8Km.<om&mn^ v r 8 9 a> ?> mmm&^m io 

[oioi] w$m^±jmwts7rt.<s*r ytmst&i 

S3MS9 l£«x5 0 rwH-»*aa#©9 1(4, 

t, fiifiw^wtt-rs) ^s-rsfiiiv^ yy-ffl 

5fii§->-y y *JH»*«Hlffi9 3 £ fcttpt-B. IBM** 

9 3 (e4 t) , fii$->-V y *B&J34lfii5j£i'-lr y *Bfc 
ieftLT, #*3i«0^««B«Sr#-5fc*t«^->+ y 
*[s]S§4 9£, AGC[s]j83 1 £2rfffltlPL, 
*iig£B<gtff ^©*iJ#£W'££-fr6 w £ X\ mw£% 

[0 10 2] ftJMf 8 7(4, tm&s 

*fk*\<Dmz!ffl&mfm®*&]3&wt.b lt, b& 
«#©w«*^**fw»r*^jajt*w»e-^4ii!aiJ 30 

9 6 ££{§;L5 0 

[0 10 3] W-*««1^S9 l*m±S<Bi'>+y^ffl 
tUMiSW 9 2 14, fiilv-r y *a«»J»fB^lafc» 9 
8 £ , i ■»J#»J1iWt £ LT ©fiil ffl A G C 

lsIfS«MW«-^flfe» 9 9 £ fiig->^ 2/ **«ffl 

flKS ^-*s 4 V A G C Mfpffi # £ S„ 

[0104] fix y fm&mwm -§-^su 9 8 {4 a 

vf-2 8<D«-?">-y y^jigSr^k^-^Sfijiv'^y^ 

«51fl Srffi *t * Jte«-c?a < m*->\ y 

SSr£ft:£*5 (WT, ffiPS£-f 3) . A^£ 
^fcfiitliK¥«Mfi* s iSjE«SB8rt©»&tt/jN £ fttlTSB 

4) o -Tfcfc>*>, «■¥■■>'+ y^iS«»4 2 a»lcn«E Six 

W<o * <C>lc fc 4 4 9 icfiiS •> + y * £ £fi)c 

■fa. *ja*nfc«ai->-ir y^ji*f&jWf^i4s^->-y 

50 
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[0105] fi3i y ^itSMSPff -5§-£j&95 9 8 TH 
fT£*L5«^F->+y*a£©IH»fc:ov*T, Ell 1*34 

[0 1 0 6] mi 1(4, S&¥*$ffi£tH#S8 6frt>m 

ti zixzimm&w-mmvtmzy'y 7itLtz-mxh 

5„ wO^^fcfcVvC, ^W(4«S¥«)ffiSm#S8 
6^"b(±j*$tt5fiii®g¥^ffi, «ttl4^WSr^L 

-cv >s„ m®m^<t Lx\,^m$im&m&¥-mmz 
TF-tmzx'hZo 

[0107] Hill (£^-f0ijT-(4, fiStntt^ffiOtD 
SlfitP s 14, jfjBWft^ffiU^HiWB 4 9 fcTfcfc 
(gHE<7>m^>-ryy-i£g) x (®EJf£¥£j 
ffi^^/MSWB ©TRBffi) / (fiiI»S¥*9ffi) /clt« 

IcAofcm, ®E»S¥*&fi:^/^lWB cD+'L^Sx. 
■5*T->^y^jgSSrSii[l^»l»ifflVfe{Cl 0%il< L 

mx.tcbZ.ZX\ m^^y^jtS^MSrJkfeSo Da 
W^ffi*^l;^'>-y y *i§£<O^H#lt* 5 -V 

anEHgw^/uttissiiWT b £-rs 0 

[0108] fiigv'-y y*mSUMW8$*sm 9 8 14, 

[0109] El l l Srf!)(r-rix(4, fiig»A¥^i£ii 5 ^ 
tbL, Td*J4t/Tf(73^ffl T-jIE^A u^HSWb Sr 

*34t>*T f ©fflr^«4«»^T c±o t>ffiv^jwn-e*)6 

-> J s-y^3SS(4^IE$tV^V\ 
[Olio] fii§->-r y ^ftMMMr-9^Att 9 8 (4, 
Ell(c:*$tb3CMOS-tr>lJ-2 8©Sf ->-Yy?iiS 
S: 2 S|igT'®J^)i-S d t (C 4 o T , «Lat«tt9fm£tt 

iot, ^^co^^W«^C(c45fiii->-y y^ii 

[0111] Ell 2(4»^#®2 l(c*3(t6CM 

OS-feyf2 8(Dfl;T-->+ y^<73*cffia^ElT'fc.5o - 
©ttffijl^EKctJV^T, ^tt$tlT^5CMOS-tr>f- 
2 8tf)fi ! -/t7^tll±6»!), fiig->-¥yy-i£K 
f»JWf ^^14, «(C±IE 6 ffiOt ^tL*»0«ffil-*> 

5. r<xe>«>ttftw^*>5*aitt«t<i8«)»»Sr*-r. 
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[0112] y9 mmmmtir$u$Ln 98ii 

^Hi* J -Srr5^Pn©5fe©*i6]^i:S^-r-5„ Sit 
Bl»IJII!iajV*H±JE«aaiM^S:*0igLlinrS3.i:K 10 

So 

[01131012 (D^^S^|g|S:EI 1 1 ic^ixSfS 
[ 0 1 1 4 ] IH 1 2 \Z&&m$&¥-%>m<DftWHZfc Ctz 

[0 115] «tiiO^Sr*-r3ffl©^Btt, BtBilSJ 

i^W*siijE^IW«t9't>fiv^ffi, i-*t>*>, v-^s/^if 

CMOStyf2 8JcS3tr-5^FPifl^ji^J, "fftfr 
PJSo tli, 5WSL^</^iiIE®iaW±T'fe9> CMO 30 

[0 116] «ttJ«jEfif»KlBS:^-*-2fiO«ffi»4, « 

b £>e>il:EW;ff¥^ffii^/M>lWB ©jgjE^HWJiPgffi 

<on\mi£nmmx'hi> 0 ^2©saiffiaE^« 40 

b d^SiBW^^l^M^/MiWB <DiIiEtaB©TPgffi 

[0117] mmmt.&&^*y9m.mmmt^*.tfL 

S 0 h*Hfifr>*y?aftMttfB5-£jft 50 
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as 9 8 x-%± Ltzms. m^/* v9<omm^tmm» 

[0 118] A^3$tL-5ffiiS»S¥^<IO»[||U^KO 
tW^3o N 1II1W. eH^OfllH («T» SEffiH 

iw B (cii-rs-r-iy us, siEteawB <D^-L-m. -r 

tifrh, ftifffiPB Xtit. J§]E±|fP®fflWBu A* 

SIETSB^HWbl Atlt<D3^Xh=bo -JSr, M 
jE^HftWtt, u^*SjgjE|6H±lfiffl[ i 9 At < 
ftAffl*-C-ro©ia (£HT\ ®iEffiffl«<t1-5) Wu A^l 
t , 0£ \s-<Mfim jE^BTPlffi «fc 9 /h 2 < */JMK* T? 

So 

[0 119] SmffiiE^^ffiicSI-S-f^v htt, 8 

[0 12 0] Hll 2(C*5V>T, <6jS->+y*fl!SfJMl!!a 
& 9 2 ©UJ«#fi fi . iQjHttflB S t? fe 5 o ftMltttt s T- 

T«M6HWbl A*i:, ft3iffiP B A^Jt, a3E±»IS 

[0 1 2 1 ] II 1 1 ICJS^T, »^ipJ$){t^m#©8 6 

ts L (cs^-rso 

[0 12 2] S(±I^JE^I|Sl -eer9#5-<-<> hf± 
[0123] 1 : SiEIEH^SrWL A*©»g-«, 

2 : iglETSPffiiaWBL A#<B»£-tt:, SffiTJE^tffiS 

3 : tifp B a^©«^i4, mm^&wmsL *»t> 

[0124] flrf-v-V s/^5gS^SWWT a T*f4. 
vh*«iijET«t6HWBL XtsX'h^ttH). Jiffi2«ic 

[0 12 5] fKRISSrllQiSU. -f'O h^i§IETg|5® 
HWbl A^A^iijE±SP®HW B u A^IC/jrSt, - 

So 

[0 12 6] StUifiEttffiSB Xi&m£ixZ>'('<> hl4 
^cD2 0^foS„ 
[0 12 7] 1 : -T'O h!4SigIE®ia«Wu A^)©® 
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w«SIi^WI«P«IW6Swl 
[0 12 8] A^SftSffiiiffgTOi^igE^BgW 

[0129] mi <»&mn?mmM& s -ema £ ft io 

[0130] 1 : >f ^ hasBjEJtaMBHW.u A^JO 
b liS#-T5o 

2 : -f-Oh^jflETSStSHWBL A^|60^ N {fc»B$ 

3 : -f'O h*s«««HST cigia©»e-, smispmfli 
So {cs^-rso 

[0131] Hill WjIjBWS^^^FbIT b Ui® 20 
t a T\ gttiigjBlftB S b HIl ©«»«f|BH* 

iE^HSWu irftS t a*»e>jgjEfEHWB tlS^t 
b*T?©»IIB]TdTtt, |ioSi«$»Mis, u 

[0132] » i ofisgn^nnmcsn. ©#«a*»i 

WTd (Tdl4«lWlTc*i) ABIES' 

a^aru mjEMmwcmzftffl t b-c\ -f^h^i 30 

lE-LgBffiBWBu Alette*), &mmm*'y 

yhu smsiE^ffiSB ics^-r^o arete 

HWfcR5«FW t b d»5>»]E»H*«Wt fc*S«rW t 

[01 3 3] Ajjzfizi&mm&w-im&Miz-i&Tu 

l t^S^FM t c^P>]gIfiifflWB (CM5B#Fb1 t d*T* 40 
©»ffl t f -cii. If 2 ©ftttttmttttttflt Sn 

[0134] jf$2 ©fttf i$|fl]fttttt& Swl oyfcmm 

18] T f (T f tt»»l#|B]T c Jgffi%. y 

jETautfiHw.L A^jt*5. mmm* 

yhU StBigZE^ftSu (CiIS-r3, fit, illE© 
HWb (CjRS^Wt d^lbiljEfiSHSWu t/£5^fRHt 
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[0 13 5] A^£ft3fiiI»g¥£»HlC±#?-U 
IgWu £fc-58#|8]t e/4»P>j§IEiSHffiWu ©i*<£S 

a Lfc^pra t f t% >r h #«»B#ra t c mm 1 1* 
[oi3 6] wpsu suifim^ffiso -m, mm^&vi 
t», ft^icttsmaiE^ffiSB 

[0 13 7] ffiSfflAGCIlIIS«a»fS-§^J«W9 
9(±@ 1 (C7F£ix5AGC[H]g&3 1 ^PtJAGCS] 
»f9-§-€r*fife-fS. ^3ftfcAGC*d»flMH4AGC 

[0 13 8] ffiig->+i/^ffltf^MSSB9 2«, 

-*-s«)3r>+ ytmmvmu 1 0 0 tsii«^ 

[0139] f&il^-Y 5/ ^^tpg^SSP 100lt ftiS 

MO Sir ^f-2 8C71"- A^jg^t ^g^ffifC'ffi* 

^'#PS^ffia5 1 0 0 T-&m L, MiRX»3:*WE-*-5 i 
[0 14 0] 01 3(4, BB,BJ^iCMOS-fe>-^2 8 

LTV^o il 3l;£M« CMOStyf28©7W 
Sot, HS.B^^iCMOS-fe^-tt-2 8 ©7 U~ J^mM 

[0141] {gigiz-Y y^afi«»fifMai9 8 T'£ 

(il^4 9<DfMW©^<7?i§-£-l4, (Sjg#S¥^ffl^jiiE^ 
ffl^Wt/i-Si:, ^II^rflT c Silicic CMOS -feVi^ 
2 8(0ifv't y^SrMffllL., Ill 2(c^^ixSS{±Jii 

$-frTStBigIEt»tffiSB C^ttLJ^l:, Mffi(4 
[0 14 2] *SUWroiHififl[«X«i(c»-*-53Sr#«r»:«> 



10 
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[oi43] mmm&^mK i y u-^m 

tt, flMmnTe«:Rtt-flcSttiX]BRIBS a fcWfli-T 

[ o 1 4 4 ] fiig->-v y tmmssmn 1 o o ^sutTi- 
[0145] ®iS->^ y^ttna^astB 1 o o^ntr-r 

■ttMSHiflM*. KtbiiiE^ffiSB ticigjgv'^y^flj 

SStttttiEBSraA t (sec) = +y *3£g (sec) Xa/100 

T'fctK W*.tf. »30*W© 1 %t#*i-6»a«lljEI* * [ft 2] 
Bititt, * 

8ffi«jEl^ffflA t 1 (sec) = SIDES'* >^»S (sec) xl/100 

fcft*. @aililE-r5fc*(0 1 CLOCKSlfi-> 20* [ft 3] 

7H"^?10 1»->7M/^^tflt ★ 

= «ffl*|jEB$fS|A t (sec) A^J-i'D v?© 11M (sec) 
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[0146] ^WfSlC^LT 1 7 U—Affl»»C± 1 %£A 

/ PF*MD £##>5, («o»lt) / (WHO 

3t^fffl(D a % t &£gHtiltlER$ffl A t #0 1 4 (CTpgft 
5tf->t3'^l2lK4 9f>m*-Z> 1 CLOCKffiv/7 

h u-v?** i o i ztomisy h z-ttummmiE'Vims 

[0 14 7] ISffligiEtffgSB lCLOCKftt 
~>y h 10 1 h \s*/*9W&<D%m*.. 

t4 = 4 8 i ©f-r y * lUCtrB«P LX 

[ftl] 



[0148] mai^titz^y bui/xf&m&ni-y*? 

>y?®V&4 9frffiz.Z> lCLOCKffr>7 h Wv 1 *;? 

i o i^ovmm^-t-rtut, m^xm^m^mm 
mufitimtb <o. \y ^-j»mmmitx'± 1 %<Dmitm 
wm&x-zzo 



[0149] fSj, ffijiv'-V y ^^tPS^SgP 1 0 0 # % 

frr smps^aficcD-fevf-ttJTjff-^wAGc (i 

■bfUftMfP) T-t>igfflT-#5o L*»U S/N (ff^fcf 



Pit) Sr^itLfci 



[0150] -75\ Kigv'-f y tmWrfUmU 9 3 t<£ 

a->Y y*fflsnt«aaa5 9 2 1 mm<ommz^-rz>/ihm 

yfy? iggfrJWf ^£fi5tSB 1 0 3 i , ifiiigffl A G C 0 
»««KS#4^SB 104t ( y ^ttMSfeaSB 

[0151] Wtt«*«(«fS*^figaJ9 5^14, 

+ y^ffltm*aa»9 2 y?mtt$ttm 

SC9 3T-^fi)c$tL/tfg;ji-> J r y^iS««llPfi#*5J:t^fl! 
S->t y^ii«*JWf#^A73$4l-5„ 4tt££&fM%l{& 



5(C{Sig->+ yy*^g«Pffi^#A^£;flfc^fi. IH 
1 l^$ii5fSii->+ yy-ffl£H4g&@S§4 1 Srfflp-f 



[0 15 2] -7J, i^3a->^y^iS«*Jffllff^A7J$ 

[oi5 3] ^mm&uwmtt£xmmmm& 
mm<D%mik&mztcib<DMfflm%X'$>Zo ommm 

g§4 5 0»J^i(cfflv^4„ 
[0154] BttS-g-riiroBfc^-f SMJH^i: UT> 2#c 

x hnbjnfomi&bftZfflm&tfhZa Sot, 2fe 
<DM& £1)n»i-z> mzyj T S. y y V 5^t**Kfl; c 

[0 15 5] te^->+y^ffl»tt«»lHllS4 l*3«tt/iS5 

[0 15 6] i"f. ^tv^l/y^fB^Tffl 
50 ^J;«5?a»-r5o 
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[0157] yV -t 5 y y uv^t£A^=<6iiv--Y y * 
[0 15 8] ^cDyV^? UV-v^A^CDfltt, 4* 
[0 15 9] [Biv/-ry^ffl«rtt*!JllHll64 lfciVK* 
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ttirLTx'~X° 7 Hog,. l~10Ox-^ 
[0 16 0] 

Wil 



[0161] USttg 



l*Jj:U : ^ii->-r y^ffltW43E*|HllS4 5 
[0162] ^lt*ft(»«*4fiK» 9 6 (4 2 o©Mffc 20 

<5o 

[0 16 3] ^Jt^Jfflloa«)tt!HH4^ftiJfflli:P^ 
fcffiJtf-r y y *Wffe©-&j5fc$r*ll 

[0 16 4] :«3^ hcD^Mboi^HJi, {Sj$">^ 



i^iiv-r y^ffift<ofS-f-*s*5ytif)T**>5. 

+ yy-W«^£jdt»&«:*#< L-0*t, Bffe©6## 

[0 16 5] &&ltmm®m?r£jm9 6 0>»fm, # 

tt**#j»«#*riia9 5 kmm^yj-rs. yy v^v 

B«m-S^J*#ai:LT<0*D*0K3 4^£feft. 2ft 

[0 16 6] ^t^y^l/^^iS^W 

[0 16 7] 
[fl-2] 

t% L 1 0 0%, H0% 



Ky'-f^-^ y * 1/ 6© L94%, H6% 

y^>S>iS;*:#£8cDfc# L88%, H12% 
8<*V y^ V>^*fc;*$©fc5* L75%, H25% 



(&) L : fi3y+ y *B&, H: 

(au ±m<D<&j$.\tmte-mx'h^x, &§ucj&cx& 40 

[0 16 8] SrF->-\ry*H]&4 9 <om&7v y PM* 
D 1 4 (C^-f <, Ml A^TF&iX&m^i/V y*IS&4 9 
14, ffii§->-V y 1 0 7 £ . iSJSV-y y 

p/</\sx£.i$.¥& i o 8 1 , y * '^^vmmnk 1 

0 9 i£{§x6„ 

[0 16 9] y*(§]g&4 9IC(4{&jI-> + y*ii 

^Si|Mi-§-£, CLKa'm, HD^VM, VD/°vuy 
*5«fctf7V-/uKra« («T. F I ftZ>) btfAfiZ 

ilho 50 



[0 17 0] VF->-* y*0S&4 9(cA^$tt/dfiii-> 
•V y^iiSSlJMf^-t. CLK/^W, HD/^W, V 
D^/uy.:fcit>*F 1(4, il->+7^^w^fSl 
0 7(CA77£*l, fi|->ty^^t*f»l 0 7T- 
{SiSfiiJom^-v-Y y * £9J3f;:«>0>{g;i$i'-ir y 
Sr^fiJc-rS. yy-\H}&4 9[ZA?)£tltz 

y^, VD^/u^fcit/F I f4, ii;ii->-v yyv^*£fifc 

fSl 0 8fcA^)$tl, ffiiav-v 

0 8T'SjI{Ri|(Ol;^-->-y y^Sr^^Tc^Oiftigv-f -y^ 
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[0171] ^ztitc&m^vyf'^^&xifmm 

i/*y#'<J\'*\iZi/ J ry9'<j\'*ty®:m'&l 0 9 \z All 
£4x5 e Sfc, 0 9W4F I 

/u*tf>9! F I <DflWWcS<5£\ 

y*^lti»¥a2 1 fcA*£*U S«¥l£2 1 as io 
ffitt CMO S ± ViJ- 2 8 comT- v- -Y y9 kWtot Z>o 
[0 17 2] <Bai/+y*^Vl/^rt#ai 0 7lt * 

CLOCKSffllfi^)^ y^^^toftSRl lit, 
OR@8Sll2i, lCLOCK|fr>7H/^^l 

fc^I/S+C LOCKf^v/t 1 1 

1 X£j$L § tl fc#:+ CLOCK <D*s<Yy9s<A'X f4 20 
OR0jgll2T4I^, lCLOCKifii/7M/ 
^^10 1ia**ft5o lCLOCK|fr>7H/ 
^^10 1 J4, C L O C K*S^I)fe^«If 5: 
f7l\ ^ ^^>^ ^ 1 C L O C K|fiv/7 h l/v^^ 
9 1 0 1 T-JBffiSitSCiifci.k <9#5 0 rogjgitt^ 

y y ui/x9®Lmc£<>xmffl£tiZ>o 

[0 17 3] n*isiry9'</i>xm±9'f $>?ls£Xf 
•■^V-Vy^^^^flBKoV^T, 01 5—01 8£ffl 
V^TtftPJ-r^o 30 

[0 1 7 4] El 1 5 (A) (iVD/^, 015 (B) 
*4, 111 15 (A) {C^ft^VD/^U^Oj^J (£*T, 

[0 17 5] m?i' J ty9'<frX&4E9'f U 

nvtmL'<^x mm *.*kdw&x-*>9* i«©tv 
^^^Mt^^^m^o -rftbt, mi 
5 xmm-tti^ 0 i 5 ^^tts^ra 1 1 ^±w B i 
t a^t^/***^****^*. sis (b) 

S^tl61^>t * 9'</l>X<D—mX^ t 1 T'H 40 
y^/^U-XdS, B$R)t 3t'CLOCK^^ffl^i] 

[0 17 6] tf^t^^^VM^ifl 
^Bj^SrCMOS-tvf-2 8K**"*-S«*«PBB"C 
HD/nV^^oJ:U?C LOCK^^u^Srffl^T^^tL, V 

mmmiL* Hmmm^xx/^cLKmmmnLxmm^ 50 
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[0 17 7] HD^Vu^^rfflV^T^^iiSm^v'-y 
/N/^^coPSSrtfte«i-'5^0Sr01 6 (A) *5«fc 
V016 (B) fc, SCLK»Ii^^t^^ 

mmv>m&*m,wi-z>mwm*mi 1 (a) fcit/ai 

7 (B) (c^-To 

[0 1 7 8] 01 6 (A) fcit/01 6 (B) (4, 01 
5 (B) tc^^ixS^ t t 3<omi-> J ry9 

'<*x&4E.9'(z>r\£&^x* vmm<o-^^L 

fci&±mX&Z>o 016 (A) l*vmMft<OHD'</\'X 
016 (B) {401 6 (A) ^^ttSH^ffl 

5o 016 (B) \Z7F;£in&Mrf-Z''Yiy9'<A'X(D— &l 

[0179] Sfc, 017 (A) *3 £t>*0 1 7 (B) 
f4, 015 (B) C/T^^t^^t^/^It^ 

t 5(OVffl«ic*D^T, -^£fc*Lfcffi*0T'&6 o 
017 (A) liV^irt^CLOCK/^, 017 

(B) (4#:CLKj^»com^v'-Y^^/Ny^^LTi/> 
6 a 017 (B) (^^tl^W^v'-V ?9'</l'X<D— &\ 
T?f4, «PBt 3 t*|[C L KS»^ ^ ^/^^ 

[0 18 0] ft, HD^/^SrfflV^-C*$tbSli^->^ 
5/^/<^^^ra<7)lBS(4, 016 (B) ^£ft£H/i 

SCL K £rffl v> T * $ ft 5 flTF- v- -Y y 9 
XtifiSl<Dfflm*. 017 (B) l:*JWftCLKW 

»t*v^T, mcLKmmmm^mmm^mxh 

[0 18 1] ^^Hj|»fii3j:OlCLKSW 

{iT^m^v-^ y9/<s\'Xtifm<Dm&^&;i*, mig&c 

«»I2 0I4, Ii^I«f^ 1 C LOC Kfflt'l 

s^a^tT^^. r^»iHS«Laf4, iigi2o^ 

[0 18 2] 01 8HIi L yt^^/M^y7 h£ 
*, lCLOCK»J«-C**l*nB©B«S:ff5RWHS: 

[0183] &&<Dffimmmcisrt zm^y-Y y 9 
xtitmt* c LocKmmn &mm%mnmtL<Dmmx 

fcO, CLOCK(||07, 8flSSfl[T**>ofc 0 
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[0 18 4] rtvKxtU ft&SB 2 0 f4, {Sil>-y y 

^fRSfflE*aa<nj 1 0 0 *> iuM-^ * ^fSfig&sSB 

10 5 T^PS^SSrfTV \ 1 C L O C Kjlffl^T'* 
fi'+y^^M^^h^t, 1 CLOCKJl^mte 

[0185] mmkU2 0*4, sjfe^wia^^s^ 10 

i: #T*# , i«WS»#-Cffiit>-C*V ^*^->+ y * iSST* 
*&£fTofcB&ff-^iC#LT, tf->1-^rog« 

y^ u^itzmm-zwimmw 
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(57)Abstract: 

PROBLEM TO BE SOLVED:To provide an imaging 
apparatus effective in imaging of an object with a very 
large luminance difference and an object changing time 
by time by varying a dynamic range magnification factor 
of camera at a high-speed depending on the luminance 
difference in the object so as to obtain an imaged image 
optimized for the object luminance difference. 
SOLUTION: The dynamic range magnification factor in 
response to the luminance difference of the object can 
be obtained from the imaging apparatus 20 by using a 
control means 24 to control a shutter speed depending 
on the luminance difference of the object in the case of 
obtaining first and second image signals through imaging. 
Further, the imaging apparatus 20 adopts a CMOS 
sensor 28 for the imaging element, reads the image 
signal obtained by imaging at a high-speed and an area 
selection extract means 113 selects and extracts 

optional image information to limit an information amount ; jt^ji..: 
for the image signal subjected to signal processing ~ J z 

thereby reducing a time required from the imaging until output of the image signal. 
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CLAIMS 



[Claim (s)] 

[Claim 1] An image pick-up means to acquire the 2nd picture signal picturized by the 2nd 
different exposure time from the 1st picture signal photoed by the 1st exposure time, and said 
1st exposure time, A picture signal processing means to carry out picture signal processing of 
said the 1st picture signal and 2nd picture signal, and to compound to one picture signal, The 
control means which controls said image pick-up means and said picture signal processing 
means, and the picture signal output means which takes out the picture signal by which signal 
processing was carried out with said picture signal processing means are provided. Said image 
pick-up means is image pick-up equipment characterized by having a CMOS sensor, carrying out 
photo electric conversion of the 1st picture signal and 2nd picture signal from said image pick-up 
means, carrying out a signal output immediately, and carrying out signal processing with said 
picture signal processing means. 

[Claim 2] Said control means is equipped with a picture signal information acquisition means to 
acquire the picture signal information on said 1st picture signal and said 2nd picture signal from 
said 1st picture signal acquired with said image pick-up means, and said 2nd picture signal. Image 
pick-up equipment according to claim 1 characterized by having the control signal generation 
means which carries out adjustable [ of said the 1st picture signal and said 2nd picture signal ] 
independently using the picture signal information acquired from said picture signal information 
acquisition means, and controlling said picture signal processing means. 

[Claim 3] Said control means is image pick-up equipment according to claim 1 characterized by 
having a picture signal information acquisition means to acquire each picture signal information 
from said 1st picture signal acquired with said image pick-tip means, and said 2nd picture signal, 
and having a brightness averaging means to compute the brightness average of said 1st picture 
signal and said 2nd picture signal, using the picture signal information acquired from this picture 
signal information acquisition means. 

[Claim 4] Said control means is equipped with a picture signal information acquisition means to 
acquire each picture signal information from said 1st picture signal acquired with said image 
pick-up means, and said 2nd picture signal. Said picture signal information acquisition means is 
image pick-up equipment according to claim 1 characterized by dividing an image pick-up screen 
into plurality, acquiring image information for every divided split screen, and acquiring the picture 
signal information on said 1st picture signal and said 2nd picture signal using said division image 
information. 

[Claim 5] It is image pick-up equipment according to claim 1 characterized by to have a division 
display-brightness addition means and a division display-brightness peak-value detection means 
as a means said control means is equipped with a picture signal information acquisition means 
acquire each picture signal information from said 1st picture signal acquired with said image 
pick-up means, and said 2nd picture signal, and said picture signal information acquisition means 
divides an image pick-up screen into plurality, and acquire the image information for every 
divided split screen. 

[Claim 6] Said control means is image pick-up equipment according to claim 1 characterized by 
having an operation means to calculate the ratio of said 1st exposure time and said 2nd 
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exposure time, and carrying out adjustable [ of said the 1st exposure time and said 2nd exposure 
time ] independently using the result of an operation of said operation means. 
[Claim 7] It is image pick-up equipment according to claim 1 characterized by to perform based 
on the image information acquired with a picture signal information acquisition means acquire 
each picture signal information from said 1st picture signal acquired with said image pick-up 
means, and said 2nd picture signal in order that said control means may be equipped with an 
operation means calculate the ratio of said 1st exposure time and said 2nd exposure time and 
the result of an operation of said operation means may acquire a picture signal with said suitable 
control means. 

[Claim 8] Said control means is image pick-up equipment according to claim 1 characterized by 
having an operation means to calculate the ratio of said 1st exposure time and said 2nd 
exposure time, and having an automatic-gain-control signal generation means to control the 
amplification degree of said 1st picture signal from said image pick-up means, and said 2nd 
picture signal according to an individual, based on the result of an operation of said operation 
means when carrying out adjustable [ of said the 1st exposure time and said 2nd exposure time ] 
independently. 

[Claim 9] Said control means is image pick-up equipment according to claim 1 characterized by 
having an operation means to calculate the ratio of said 1st exposure time and said 2nd 
exposure time, and having the property conversion control signal generation means which carries 
out conversion control of the input-output behavioral characteristics of said 1st picture signal 
from said image pick-up means, and said 2nd picture signal according to an individual based on 
the result of an operation of said operation means. 

[Claim 10] When said control means carries out adjustable [ of said the 1st exposure time and 
said 2nd exposure time ] independently, It has an operation means to calculate the ratio of said 
1st exposure time and said 2nd exposure time. Image pick-up equipment according to claim 1 
characterized by having an image composition ratio control signal generation means to control 
the picture signal composition ratio which compounds said the 1st picture signal and said 2nd 
picture signal from said image pick-up means according to an individual, based on the result of 
an operation of said operation means. 

[Claim 1 1] Said control means is image pick-up equipment according to claim 1 characterized by 
it being possible to perform time migration in 1 CLOCK unit of a timing generator for the last 
generating timing of the electronic shutter which determines said the 1st exposure time and said 
2nd exposure time. 

[Claim 12] The automatic gain control circuit which said picture signal processing means is 
formed in the signal path of said 1st picture signal and the 2nd picture signal, and controls the 
gain of said 1st picture signal and said 2nd picture signal, The input-output-behavioral- 
characteristics conversion circuit which is respectively prepared in each signal path of said 1st 
picture signal by which gain control was carried out in this automatic gain control circuit, and 
said 2nd picture signal, and controls the input-output behavioral characteristics of said 1st 
picture signal and said 2nd picture signal, Image pick-up equipment according to claim 1 
characterized by providing a picture signal composition means to compound said 1st picture 
signal by which input-output-behavioral-characteristics conversion was carried out by this 
input-output-behavioral-characteristics conversion circuit, and said 2nd picture signal to one 
picture signal. 

[Claim 13] Said control signal generation means is based on the result of an operation which 
calculated the ratio of said 1st exposure time and said 2nd exposure time. An automatic-gain- 
control signal generation means to control the amplification degree of said 1st picture signal 
from said image pick-up means, and said 2nd picture signal according to an individual, The 
property conversion control signal generation means which carries out conversion control of the 
input-output behavioral characteristics of said 1st picture signal from said image pick-up means, 
and said 2nd picture signal according to an individual, Image pick-up equipment according to 
claim 2 characterized by having an image composition ratio control signal generation means to 
control the picture signal composition ratio which compounds said the 1st picture signal and said 
2nd picture signal from said image pick-up means according to an individual. 
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[Ctaim 14] In order that said picture signal information acquisition means may acquire the 
brightness average of said 1st picture signal and said 2nd picture signal with a brightness 
averaging means The division display brightness addition means in which divides an image pick- 
up screen into plurality, and a division image carries out brightness addition for every divided 
split screen, It has a division display brightness peak value detection means to perform 
brightness peak value detection of a division image. Image pick-up equipment according to claim 
3 characterized by computing the brightness average of said 1st picture signal and said 2nd 
picture signal based on the brightness addition result of said division display brightness addition 
means, and the brightness peak value detection result of said division display brightness peak 
value detection means. 

[Claim 15] In order that said picture signal information acquisition means may acquire the 
brightness average of said 1st picture signal and said 2nd picture signal with a brightness 
averaging means The division display brightness addition means in which divides an image pick- 
up screen into plurality, and a division image carries out brightness addition for every divided 
split screen, It has a division display brightness peak value detection means to perform 
brightness peak value detection of a division image. It is based on the brightness addition result 
of said division image, and the brightness peak value detection result of said division image. When 
computing the brightness average with a brightness averaging means to acquire the brightness 
average of said 1st picture signal and said 2nd picture signal, said 1st picture signal is received. 
Extract the high brightness area of said 1st picture signal, compute the brightness average of 
the area except said extract area to said 1st picture signal, and said 2nd picture signal is 
received. Image pick-up equipment according to claim 3 characterized by computing the 
brightness average to the area of said 2nd picture signal corresponding to the high brightness 
area of said 1st extracted picture signal. 

[Claim 16] The image pick-up equipment carry out providing the area selection extract means 
which carries out the selection extract of the area of arbitration from the screen range among 
the picture signals for one screen picturized with an image pick-up means is installed in a mobile, 
has a CMOS sensor and picturize an image, and this image pick-up means, and a picture signal 
output means carry out signal processing of the picture signal of the area by which the selection 
extract was carried out with this area selection extract means, and output as the description. 
[Claim 17] Said image pick-up means is image pick-up equipment according to claim 16 
characterized by performing a signal output immediately, carrying out signal processing of said 
picture signal acquired with said image pick-up means after photo electric conversion with said 
picture signal output means, and outputting it. 

[Claim 18] Said area selection extract means is image pick-up equipment according to claim 16 
which carries out the selection extract of the area of the arbitration of said picture signal 
acquired with said image pick-up means, and is characterized by carrying out signal processing 
and outputting with said picture signal processing means after narrowing down the amount of 
information of said picture signal. 

[Claim 19] Said mobile is image pick-up equipment according to claim 16 characterized by being 
either migration cars, such as a motor bicycle, an automobile, and a train, an aircraft or a vessel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image pick-up equipment, and relates to the 
image pick-up equipment which enables the image pick-up of the photographic subject which has 
wide range brightness especially, and enabled it to process the picturized picture signal. 
[0002] 

[Description of the Prior Art] Conventionally, with the camera using the image sensor of a CCD 
sensor, from the limitation and the relation of a property of the storage capacitance of a charge, 
as the amount of incident light of a camera was stopped, it was photoed to a certain within the 
limits. Therefore, the dynamic range whose image pick-up of the brightness range of a 
photographic subject is enabled at the time of the photography in the outdoors etc. was not 
obtained, but the problem was in the image pick-up image. For this reason, it picturized by 
different shutter time amount like a high-speed shutter and a low-speed shutter, i.e., the two 
different exposure times, using electronic shutter ability, such as an image sensor, and extensive 
dynamic range expansion width of face was planned by carrying out signal processing of this 
picture signal. 

[0003] The principle of operation of the conventional extensive dynamic range camera 1 is 
explained using drawing 22 . Drawing 22 is the explanatory view of the picture signal processing 
in the conventional extensive dynamic range camera 1 , drawing 22 (A) is the signal output of a 
CCD sensor (image sensor), and drawing 22 (B) is the signal output of a high dynamic range 
camera image. 

[0004] In drawing 22 , let A field as a low-speed shutter image, and let B field be a high-speed 
shutter image. Here, the image with which shutter speed picturized the low-speed shutter image 
in 1 /60 seconds, and a high-speed shutter image are images which shutter speed picturized in 
1 /2000 seconds. These picture signals are picture signals which controlled the electronic 
shutter which gives a shutter pulse directly to the image sensor of for example, a CCD sensor, 
and controlled shutter speed, i.e., the exposure time. 

[0005] The extensive dynamic range camera 1 picturizes a part with the low brightness of a 
photographic subject (the part with high brightness will be saturated) with a low-speed shutter, 
and picturizes a part with the high brightness of a photographic subject (the part with low 
brightness cannot be picturized) with a high-speed shutter. And the image pick-up of a part with 
high brightness is enabled from a part with the low brightness of a photographic subject on one 
screen by compounding both images. 

[0006] For example, A1 field image (low-speed shutter image) and B0 field image (high-speed 
shutter image) are compounded, next A1 field image (low-speed shutter image) and B1 field 
image (high-speed shutter image) are compounded. Henceforth, the same actuation is repeated 
and is performed. In this case, the rate and the synthetic ratio of a low-speed shutter and a 
high-speed shutter are immobilization. 

[0007] Moreover, the ratio of this shutter speed is an expansion ratio of a dynamic range. Here, 
since it is fixed in high-speed shutter speed 1 /2000 seconds for low-speed shutter speed 1 / 
60 seconds, it will be said that this extensive dynamic range camera 1 has one about 33 times 
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the dilation ratio of this. In addition, a dynamic range is not expanded even if it carries the auto 
iris lens which regulates the amount of incident light automatically to the extensive dynamic 
range camera 1. 

[0008] The block diagram of the conventional extensive dynamic range camera 1 is shown in 
drawing 23 . This extensive dynamic range camera 1 acquires a picture signal from a 
photographic subject image with the image sensor 2 which used photoelectric elements, such as 
a CCD sensor. The acquired picture signal is A/D converter 3, is changed into a digital signal 
from an analog signal (it considers as A/O conversion hereafter), and is sent to the digital- 
signal-processing means 4. 

[0009] The digital-signal-processing means 4 is equipped with frame memories 6 and 7, the 
synthetic processing circuit 8, and the process circuit 9. The picture signal sent to the digital- 
signal-processing means 4 is first inputted and written in frame memories 6 and 7. After the 
picture signal read from frame memories 6 and 7 is sent to the synthetic processing circuit 8 and 
processed in the process circuit 9, it is outputted from the picture signal output terminal 10. 
[0010] On the other hand, the extensive dynamic range camera 1 is performing control of the 
digital-signal-processing means 4 and an image sensor 2 by the control section 11 provided to 
the extensive dynamic range camera I.This control section 11 is equipped with CPU (arithmetic 
and program control)13 and the exposure control section 14, and performs data processing of 
the photometry data from the digital-signal-processing means 4 by CPU13. It is sent to the 
digital-signal-processing means 4 and the exposure control section 14 from CPU13, a control 
signal is generated, respectively, and control of the digital-signal-processing means 4 and an 
image sensor 2 is made by the result by which data processing was carried out. 
[0011] Such an extensive dynamic range camera 1 is shown for example, in the Japanese- 
Patent-Application-No. No. 255984 [ 61 to ] official report. 
[0012] 

[Problem(s) to be Solved by the Invention] However, with the conventional extensive dynamic 
range camera 1,the image of different electronic shutter time amount was picturized several 
times, and was compounded. For this reason, it was unsuitable for the equipment which 
picturizes the photographic subject which has a motion like a surveillance camera or a mounted 
camera with a still picture although it was effective. 

[0013] On the other hand, the conventional extensive dynamic range camera 1 which equips an 
image sensor 2 with a CCD sensor starts for a long time in order to perform stored charge read- 
out of a CCD sensor one by one, the duration, i.e., the picture signal processing time, from an 
image pick-up to image-processing completion. For this reason, when the quick photographic 
subject of a motion with the extensive dynamic range camera 1 was picturized, picture signal 
processing was not able to be followed at a motion of a photographic subject. 
[0014] There was a problem that it was not of use for control action for the purpose of [ of a 
mobile ] control etc. especially even if it performs control action based on the picturized picture 
signal from the die length of the picture signal processing time in the extensive dynamic range 
camera 1, when picturizing with the extensive dynamic range camera 1 from the mobile which 
installed the conventional extensive dynamic range camera 1. 

[0015] This invention was made in consideration of the situation mentioned above, carries out 
adjustable [ of the camera dynamic range dilation ratio ] to a high speed according to the 
brightness difference within a photographic subject, is obtaining the image pick-up image 
optimized to the photographic subject brightness difference, and aims at offering the effective 
image pick-up equipment as a surveillance camera which carries out the coincidence image pick- 
up of the mounted camera for image recognition with a very large brightness difference, indoor, 
and the outdoors of Nighttime as a photographic subject. 

[0016] Moreover, by carrying out the selection extract of the area where especially significance 
is high among using [ for an image sensor ]-CMOS sensor, and image pick-up screen within the 
limits, and narrowing down the picture signal amount of information which carries out picture 
signal processing, other purposes of this invention shorten the duration from an image pick-up to 
image-processing completion, and are to offer the image pick-up equipment which enabled it to 
process the picturized picture signal at high speed. 
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[0017] Furthermore, other purposes of this invention are to offer image pick-up equipment 
effective in performing the image pick-up from a mobile from which a photographic subject 
changes every moment. 
[0018] 

[Means for Solving the Problem] In order that the image pick-up equipment concerning this 
invention may solve the technical problem mentioned above, as indicated to claim 1 An image 
pick-up means to acquire the 2nd picture signal picturized by the 2nd different exposure time 
from the 1st picture signal photoed by the 1st exposure time, and said 1st exposure time, A 
picture signal processing means to carry out picture signal processing of said the 1st picture 
signal and 2nd picture signal, and to compound to one picture signal, The control means which 
controls said image pick-up means and said picture signal processing means, and the picture 
signal output means which takes out the picture signal by which signal processing was carried 
out with said picture signal processing means are provided. It is characterized by having a CMOS 
sensor for said image pick-up means, carrying out photo electric conversion of the 1st picture 
signal and 2nd picture signal from said image pick-up means, carrying out a signal output 
immediately, and carrying out signal processing with said picture signal processing means. 
[0019] In order to solve the technical problem mentioned above, the image pick-up equipment 
concerning this invention As indicated to claim 2, it has a picture signal information acquisition 
means by which said control means acquires the picture signal information on said 1st picture 
signal and said 2nd picture signal from said 1st picture signal acquired with said image pick-up 
means, and said 2nd picture signal. It has the control signal generation means which carries out 
adjustable [ of said the 1st picture signal and said 2nd picture signal ] independently using the 
picture signal information acquired from said picture signal information acquisition means, and is 
characterized by controlling said picture signal processing means. 

[0020] In order to solve the technical problem mentioned above, moreover, the image pick-up 
equipment concerning this invention As indicated to claim 3, it has a picture signal information 
acquisition means by which said control means acquires each picture signal information from said 
1st picture signal acquired with said image pick-up means, and said 2nd picture signal. It is 
characterized by having a brightness averaging means to acquire the brightness average of said 
1st picture signal and said 2nd picture signal, using the picture signal information acquired from 
this picture signal information acquisition means. 

[0021] In order to solve the technical problem mentioned above, furthermore, the image pick-up 
equipment concerning this invention As indicated to claim 4, it has a picture signal information 
acquisition means by which said control means acquires each picture signal information from said 
1st picture signal acquired with said image pick-up means, and said 2nd picture signal. Said 
picture signal information acquisition means is characterized by dividing an image pick-up screen 
into plurality, acquiring image information for every divided split screen, and acquiring the picture 
signal information on said 1st picture signal and said 2nd picture signal using said division image 
information. 

[0022] In order to solve the technical problem mentioned above further again, the image pick-up 
equipment concerning this invention As indicated to claim 5, it has a picture signal information 
acquisition means by which said control means acquires each picture signal information from said 
1st picture signal acquired with said image pick-up means, and said 2nd picture signal. Said 
picture signal information acquisition means is characterized by having a division display 
brightness addition means and a division display brightness peak value detection means as a 
means to divide an image pick-up screen into plurality, and to acquire the image information for 
every divided split screen. 

[0023] On the other hand, in order to solve the technical problem mentioned above, it is 
characterized by equipping said control means with an operation means to calculate the ratio of 
said 1st exposure time and said 2nd exposure time, and the image pick-up equipment concerning 
this invention carrying out adjustable [ of said the 1st exposure time and said 2nd exposure 
time ] independently using the result of an operation of said operation means, as indicated to 
claim 6. 

[0024] In order to solve the technical problem mentioned above, moreover, the image pick-up 
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equipment concerning this invention As indicated to claim 7, said control means is equipped with 
an operation means to calculate the ratio of said 1st exposure time and said 2nd exposure time. 
The result of an operation of said operation means In order to acquire a picture signal with said 
suitable control means, it is characterized by performing based on the image information 
acquired with a picture signal information acquisition means to acquire each picture signal 
information from said 1st picture signal acquired with said image pick-up means, and said 2nd 
picture signal. 

[0025] In order to solve the technical problem mentioned above, furthermore, the image pick-up 
equipment concerning this invention As indicated to claim 8, when said control means carries out 
adjustable [ of said the 1st exposure time and said 2nd exposure time ] independently, It is 
characterized by having an operation means to calculate the ratio of said 1st exposure time and 
said 2nd exposure time, and having an automatic-gain-control signal generation means to control 
the amplification degree of said 1st picture signal from said image pick-up means, and said 2nd 
picture signal according to an individual, based on the result of an operation of said operation 
means. 

[0026] On the other hand, in order to solve the technical problem which mentioned above, it is 
characterized by for said control means to be equipped with an operation means calculate the 
ratio of said 1st exposure time and said 2nd exposure time, and to be equipped the image pick- 
up equipment concerning this invention with the property conversion control signal generation 
means which carries out conversion control of the input-output behavioral characteristics of 
said 1st picture signal from said image pick-up means, and said 2nd picture signal according to 
an individual based on the result of an operation of said operation means, as having indicated to 
claim 9. 

[0027] In order to solve the technical problem mentioned above, moreover, the image pick-up 
equipment concerning this invention As indicated to claim 10, when said control means carries 
out adjustable [ of said the 1st exposure time and said 2nd exposure time ] independently, It has 
an operation means to calculate the ratio of said 1st exposure time and said 2nd exposure time. 
It is characterized by having an image composition ratio control signal generation means to 
control the picture signal composition ratio which compounds said the 1st picture signal and said 
2nd picture signal from said image pick-up means according to an individual, based on the result 
of an operation of said operation means. 

[0028] Furthermore, in order to solve the technical problem mentioned above, the image pick-up 
equipment concerning this invention is characterized by it being possible to perform time 
migration in 1 CLOCK unit of a timing generator for the last generating timing of an electronic 
shutter to determine [ said ] said the 1st exposure time and said 2nd exposure time, as indicated 
to claim 1 1. 

[0029] In order to solve the technical problem mentioned above further again, the image pick-up 
equipment concerning this invention The automatic gain control circuit where said picture signal 
processing means is formed in the signal path of said 1st picture signal and the 2nd picture 
signal, and controls the gain of said 1st picture signal and said 2nd picture signal as indicated to 
claim 12, The input-outputH)ehavioral-characteristics conversion circuit which is respectively 
prepared in each signal path of said 1st picture signal by which gain control was carried out in 
this automatic gain control circuit, and said 2nd picture signal, and controls the input-output 
behavioral characteristics of said 1st picture signal and said 2nd picture signal, It is 
characterized by providing a picture signal composition means to compound said 1st picture 
signal by which input-output-behavioral-characteristics conversion was carried out by this 
input-output-behavioral-characteristics conversion circuit, and said 2nd picture signal to one 
picture signal. 

[0030] On the other hand, in order to solve the technical problem mentioned above, the image 
pick-up equipment concerning this invention As indicated to claim 13, said control signal 
generation means is based on the result of an operation which calculated the ratio of said 1st 
exposure time and said 2nd exposure time. An automatic-gain-control signal generation means 
to control the amplification degree of said 1st picture signal from said image pick-up means, and 
said 2nd picture signal according to an individual, The property conversion control signal 



http://Www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje 2006/06/1 3 



5/26 ^— v 



generation means which carries out conversion control of the input-output behavioral 
characteristics of said 1st picture signal from said image pick-up means, and said 2nd picture 
signal according to an individual, It is characterized by having an image composition ratio control 
signal generation means to control the picture signal composition ratio which compounds said 
the 1st picture signal and said 2nd picture signal from said image pick-up means according to an 
individual. 

[0031] In order to solve the technical problem mentioned above, moreover, the image pick-up 
equipment concerning this invention As indicated to claim 14, in order that said picture signal 
information acquisition means may acquire the brightness average of said 1st picture signal and 
said 2nd picture signal with a brightness averaging means The division display brightness addition 
means in which divides an image pick-up screen into plurality, and a division image carries out 
brightness addition for every divided split screen, It has a division display brightness peak value 
detection means to perform brightness peak value detection of a division image. Based on the 
brightness addition result of said division display brightness addition means, and the brightness 
peak value detection result of said division display brightness peak value detection means, it is 
characterized by computing the brightness average of said 1st picture signal and said 2nd picture 
signal. 

[0032] In order to solve the technical problem mentioned above, furthermore, the image pick-up 
equipment concerning this invention As indicated to claim 15, in order that said picture signal 
information acquisition means may acquire the brightness average of said 1st picture signal and 
said 2nd picture signal with a brightness averaging means The division display brightness addition 
means in which divides an image pick-up screen into plurality, and a division image carries out 
brightness addition for every divided split screen, It has a division display brightness peak value 
detection means to perform brightness peak value detection of a division image. It is based on 
the division display brightness peak value detection result of having carried out brightness peak 
value detection with the division display brightness addition result of having carried out 
brightness addition with said division display brightness addition means, and said division display 
brightness peak value detection means. When computing the brightness average with a 
brightness averaging means to acquire the brightness average of said 1st picture signal and said 
2nd picture signal, said 1st picture signal is received. Extract the high brightness area of said 1st 
picture signal, compute the brightness average of the area except said extract area to said 1st 
picture signal, and said 2nd picture signal is received. It is characterized by computing the 
brightness average to the area of said 2nd picture signal corresponding to the high brightness 
area of said 1st extracted picture signal. 

[0033] It is obtaining the image pick-up image which was made to carry out adjustable [ of the 
camera dynamic range dilation ratio ] to a high speed according to the brightness difference 
within a photographic subject, and was optimized to the photographic subject brightness 
difference, and such image pick-up equipment is effective also when picturizing a photographic 
subject with a very large brightness difference. 

[0034] In order that the image pick-tip equipment concerning this invention may solve the 
technical problem mentioned above, as indicated to claim 16 The area of arbitration from the 
screen range with the area selection extract means which carries out a selection extract, and 
this area selection extract means among the picture signals for one screen picturized with an 
image pick-up means to be installed in a mobile, to have a CMOS sensor and to picturize an 
image, and this image pick-up means Signal processing of the picture signal of the area by which 
the selection extract was carried out is carried out, and it is characterized by providing a picture 
signal output means to output. 

[0035] In order to solve the technical problem mentioned above, as the image pick-up equipment 
concerning this invention was indicated to claim 17, it is characterized by performing a signal 
output immediately, carrying out signal processing of said picture signal from which said image 
pick-up means is acquired with said image pick-up means after photo electric conversion with 
said picture signal output means, and outputting it. 

[0036] Moreover, in order to solve the technical problem mentioned above, the image pick-up 
equipment concerning this invention is characterized by carrying out signal processing and 
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outputting with said picture signal processing means, after said area selection extract means 
carries out the selection extract of the area of the arbitration of said picture signal acquired with 
said image pick-up means and narrows down the amount of information of said picture signal, as 
indicated to claim 18. 

[0037] Furthermore, in order to solve the technical problem mentioned above, as the image pick- 
up equipment concerning this invention was indicated to claim 19, it is characterized by said 
mobile being either migration cars, such as a motor bicycle, an automobile, and a train, an aircraft 
or a vessel. 

[0038] It is obtaining the image pick-up image which was made to carry out adjustable [ of the 
camera dynamic range dilation ratio ] to a high speed according to the brightness difference 
within a photographic subject, and was optimized to the photographic subject brightness 
difference, and such image pick-up equipment is effective also when picturizing a photographic 
subject with a very large brightness difference. 

[0039] Moreover, by carrying out the selection extract of the area where especially significance 
is high among using [ for the image sensor with which the image pick-up means of image pick-up 
equipment is equipped ]-CMOS sensor, and image pick-tip screen within the limits, and 
narrowing down the picture signal amount of information which carries out picture signal 
processing, the duration from an image pick-up to image-processing completion is shortened, 
and high-speed processing of the picturized picture signal is enabled. Therefore, it is effective 
also when performing the image pick-up from a mobile from which a photographic subject 
changes every moment. 
[0040] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the image pick-up equipment 
concerning this invention is explained with reference to an accompanying drawing. 
[0041] An example of the circuit block diagram showing the 1 st operation gestalt of the image 
pick-up equipment 20 applied to this invention at [1st operation gestalt] drawing 1 is shown. 
[0042] The image pick-up equipment 20 shown in drawin g 1 possesses the image pick-up means 
21, the analog signal processing means 22 as a picture signal processing means and the digital- 
signal-processing means 23, a control means 24, and the picture signal output terminal 25 as a 
picture signal output means. 

[0043] Image pick-up equipment 20 picturizes a photographic subject image with the image pick- 
up means 21, and generates a picture signal (analog signal). The generated analog picture signal 
is outputted as a digital picture signal with the analog signal processing means 22 after changing 
into a digital signal from an analog signal (it considers as A/O conversion hereafter). This digital 
picture signal branches to two, one side is inputted into the digital-signal-processing means 23, 
and signal processing of it is carried out. The digital picture signal after signal processing is 
outputted from the picture signal output terminal 25 after changing into an analog signal from a 
digital signal (it considers as D/h conversion hereafter). 

[0044] Moreover, another side of the picture signal outputted from the analog signal processing 

means 22 is inputted into a control means 24. A control means 24 generates a control signal and 

performs control of the image pick-up means 21, the analog signal processing means 22, and the 

digital-signal-processing means 23. When a control means 24 controls these each part, image 

pick-up equipment 20 becomes possible [ picturizing with the always optimal shutter speed also 

to the photographic subject which has a wide range brightness difference ]. 

[0045] Each part of the image pick-up equipment 20 shown in drawin g 1 is explained. 

[0046] The image pick-up means 21 is equipped with the image pick-up lens 27 which picturizes 

the image light which shows a photographic subject image, and the CMOS sensor 28 as an image 

sensor. 

[0047] The image pick-up means 21 picturizes the image light which shows a photographic 
subject image with the image pick-up lens 27, and it carries out image formation to the light- 
receiving side of the CMOS sensor 28. The image light by which image formation was carried out 
is adjusting, the exposure time, i.e., the electronic shutter rate, of the CMOS sensor 28, and 
accommodation of the quantity of light exposed by the CMOS sensor 28 is made. The CMOS 
sensor 28 performs photo electric conversion, and accumulates the charge of an amount 
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according to the image quantity of light in the CMOS sensor 28. The picture signal according to 
the amount of charges of this accumulated stored charge is outputted from the CMOS sensor 
28. 

[0048] Moreover, in case a photographic subject is picturized, the electronic shutter of the 
CMOS sensor 28 with which the image pick-up means 21 is equipped repeats the image pick-up 
with two different shutter speed by turns. It is picturized between two shutter speed with the 
shutter speed (it considers as low-speed shutter speed hereafter) of a late side, and the shutter 
speed (it considers as high-speed shutter speed hereafter) of a quick side. The picture signal 
outputted by turns from the CMOS sensor 28 is outputted from the image pick-up means 21, 
and is inputted into the analog signal processing means 22. 

[0049] The analog signal processing means 22 is equipped with the automatic gain control circuit 
(it considers as an AGC circuit hereafter) 31 which performs gain control of the analog picture 
signal inputted by turns, and the A/t)-conversion circuit 32 which performs A/0 conversion. 
Sequential transmission is carried out and signal processing of the analog picture signal inputted 
into the analog signal processing means 22 is carried out to AGC circuit 31 and the A/t>- 
conversion circuit 32. With the control signal from a control means 24, for every analog picture 
signal, AGC circuit 31 can carry out adjustable [ of the gain ], and can adjust line gain control. 
[0050] The A/D-conversion circuit 32 performs A/D conversion of an analog picture signal. It is 
outputted by turns from the analog signal processing means 22, the picture signal, i.e., the digital 
picture signal, after conversion, and it is inputted into the digital-signal-processing means 23 by 
turns. 

[0051] The digital-signal-processing means 23 is equipped with the picture signal processing 
activation means 33, the adder circuit 34 as a picture signal composition means, and the D/A 
conversion circuit 35 that performs D/fK conversion of the compounded picture signal. 
[0052] The picture signal processing activation means 33 is equipped with the signal-processing 
means 37 for low-speed shutters which carries out signal processing of the digital picture signal 
picturized with the low-spe^d shutter, and a signal-processing means 38 for high-speed shutters 
to process the digital picture signal picturized with high-speed shutter speed. And the signal- 
processing means 37 for low-speed shutters and the signal-processing means 38 for high-speed 
shutters have a memory circuit, a change-over circuit, and a property conversion circuit 
respectively. That is, the signal-processing means 37 for low-speed shutters has the memory 
circuit 39 for low-speed shutters, the change-over circuit 40 for low-speed shutters, and the 
property conversion circuit 41 for low-speed shutters, and, on the other hand, the signal- 
processing means 38 for high-speed shutters has the memory circuit 43 for high-speed shutters, 
the change-over circuit 44 for high-speed shutters, and the property conversion circuit 45 for 
high-speed shutters. 

[0053] The picture signal processing performed with the picture signal processing activation 
means 33 is explained with reference to drawing 2 and drawin g 3 . 

[0054] Drawing 2 is the explanatory view of operation which doubled time series about actuation 
of image pick-up equipment 20, and was explained to the detail. 

[0055] Drawing 2 (A) is a Vertical Synchronizing signal, and image pick-up equipment 20 
operates synchronizing with this period. As for the period (1 vertical-synchronization period) 
which picturizes by the CMOS sensor 28 and outputs a picture signal, for the picture signal 
output period by the side of a high-speed shutter (it considers as a high-speed shutter period 
hereafter), and two A03, a low-speed shutter period and two A04 are [ two A01 /the picture 
signal output period by the side of a low-speed shutter (it considers as a low-speed shutter 
period hereafter), and two A02 /a high-speed shutter period and two A05 ] low-speed shutter 
periods. 

[0056] Electronic shutter actuation of the CMOS sensor 28 is shown in drawin g 2 (B). Electronic 
shutter actuation of the CMOS sensor 28 produces the delay of 1 perpendicular period 
influenced by the charge storage of the CMOS sensor 28, and a read time. Therefore, to a 
Vertical Synchronizing signal like drawing 2 (A), 2B01 serves as a high-speed shutter actuation 
period, 2B02 serves as a low-speed shutter actuation period, and electronic shutter actuation is 
the repeat of a high-speed shutter actuation period and a low-speed shutter actuation period 
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like the following, and serves as a period of 2B03, 2B04, and 2B05 of operation. 
[0057] Actuation of AGC circuit 31 is shown in drawing 2 (C). AGC circuit 31 is with a low-speed 
shutter actuation period and a high-speed shutter actuation period, is independent and operates. 
The period for low-speed shutters of operation and 2C02 serve as a period for high-speed 
shutters of operation, and 2C01 serves as a period of 2C [05 ] 04 and 2C [ 03 and ] 2C of 
operation by the same repeat as the following. 

[0058] It is the picture signal outputted from the CMOS sensor 28, and 2D01 serves as a low- 
speed shutter picture signal, 2D02 serves as a high-speed shutter picture signal, and drawing 2 
(D) is the same repeat as the following, and serves as 2D03, 2D04, and 2D05. 
[0059] About the output characteristics of the low-speed shutter picture signal outputted from 
the CMOS sensor 28 of drawin g 2 (D), and a high-speed shutter picture signal, it supplements 
using drawing 3 . 

[0060] Drawin g 3 is the explanatory view having shown the image pick-up property of the CMOS 
sensor 28, and shows the output level of the picture signal over the amount of incident light of a 
low-speed shutter and a high-speed shutter. In drawing 3 , the output characteristics of the 
picture signal by the low-speed shutter are 3a, and the saturation point of a low-speed shutter 
output is 3b. On the other hand, the image output characteristics of a high-speed shutter are 3c, 
and the saturation point of a high-speed shutter output is 3d. According to drawin g 3 , a low- . 
speed shutter picture signal has few amounts of incident light which reach saturation, and it is 
early to reach saturation. On the contrary, a high-speed shutter picture signal has many 
amounts of incident light which reach saturation, and it is late to reach saturation. From this, it is 
saturated with 2D01 (low-speed shutter picture signal) within 1 vertical-synchronization period 
in the property of the image output signal of drawin g 2 (D), and the output has reaching the 
ceiling. On the other hand, in 2D02 (high-speed shutter picture signal), there is no saturation 
within 1 vertical-synchronization period, and the output is increasing gently. 
[0061] Drawing 2 (E) - drawin g 2 (J) are the explanatory views shown in order to give 
explanation of operation intelligible. 

[0062] Drawing 2 (E) is drawin g 2 (D) and consent, and is the outputs from the A/O-conversion 
circuit 32 of the analog signal processing means 22 by which all are shown in drawing 1_ . 
[0063] In drawing 2 (E), a low-speed shutter picture signal and two E02 are outputted with a 
high-speed shutter picture signal, and two E03, two E04, and two EOS and a picture signal are 
hereafter outputted for two E01 by the same repeat. According to drawing 2 (E), both of a low- 
speed shutter picture signal and a high-speed shutter picture signal are intermittent signals. For 
example, if its attention is paid to a low-speed shutter picture signal, a low-speed shutter 
picture signal will be an intermittent signal formed by two E01, two E03, and two E05. 
[0064] In addition, in drawin g 2 (E), the low-speed shutter picture signal and the high-speed 
shutter picture signal are simplified with the low-speed shutter signal and the high-speed shutter 
signal. Henceforth, in other drawings other than drawing 2 (E), it simplifies similarly. 
[0065] As for the low-speed shutter picture signal outputted from the A /D -conversion circuit 32 
of the analog signal processing means 22 shown in drawing 1 , one side is inputted into the 
change-over circuit 40 for low-speed shutters via the memory circuit 39 for low-speed shutters, 
and the direct input of another side is carried out to the change-over circuit 40 for low-speed 
shutters. The change-over circuit 40 for low-speed shutters is switching the input from the 
memory circuit 39 side for low-speed shutters, and the input from the A/D-nconversion circuit 32 
side of the analog signal processing means 22 for a picture signal for every 1 perpendicular 
period, and makes an intermittent signal a continuous ringing. 

[0066] Drawin g 2 (F) shows the low-speed shutter picture signal used as a continuous ringing. In 
addition, the signal which Sign M attaches by drawin g 2 (F) shows the picture signal inputted 
from the memory circuit 39 for low-speed shutters. In drawin g 2 (E), this drawin g 2 (F) is 
switched to an input from the memory circuit 39 side for low-speed shutters at the period of 
two E02 and two E04 used as an intermission, and is generated in inputting the low-speed 
shutter picture signal accumulated in the memory of the memory circuit 39 for low-speed 
shutters. 

[0067] On the other hand, a high-speed shutter picture signal is shown in dr awin g 2 (G). Since 
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thB process made into a continuous ringing also in a high-speed shutter picture signal is the 
same as that of the case of a low-speed shutter picture signal, the explanation is omitted about 
a high-speed shutter picture signal. 

[0068] The property conversion from which the low-speed shutter picture signal and the high- 
speed shutter picture signal which turned into a continuous ringing in the change-over circuit 40 
for low-speed shutters and the change-over circuit 44 for high-speed shutters which are shown 
in drawing 1 acquire a gamma property in the property conversion circuit 41 for low speeds and 
the property conversion circuit 45 for high speeds is made. The low-speed shutter picture signal 
and the high-speed shutter picture signal after property conversion correspond to drawing 2 (H) 
and drawing 2 (I), respectively. 

[0069] The adder circuit 34 as a picture signal composition means shown in drawing 1 adds the 
low-speed shutter picture signal and the high-speed shutter picture signal by which property 
conversion was carried out in the property conversion circuit 41 for low speeds and the property 
conversion circuit 45 for high speeds with which the picture signal processing activation means 
33 is equipped, and acquires one synthetic digital picture signal. 

[0070] Drawing 2 (J) and drawing 2 (K) are the explanatory views showing adding the low-speed 
shutter picture signal and the high-speed shutter picture signal after property conversion. 
Drawing 2 (K) shows drawing 2 (J) in analog, and drawin g 2 (K) and drawin g 2 (J) both drawings 
are consent. Moreover, drawin g 4 shows the output characteristics of the acquired synthetic 
picture signal. The output characteristics of the synthetic picture signal of drawing 4 turn into a 
property which compounded low-speed shutter picture signal property 3a in drawin g 3 , and 
high-speed shutter picture signal property 3c. Therefore, the synthetic picture signal output 
(digital signal) as the picture signal output characteristics shown in drawing 4 in each period of 
the period of 2K01-2K05 with the same drawing 2 (K) is obtained. 

[0071] The D/A conversion circuit 35 shown in drawing 1 performs D/A conversion of the 
picture signal compounded in the adder circuit 34, and outputs an analog picture signal. The 
analog picture signal outputted by the D/A conversion circuit 35 is transmitted to a picture 
signal output means, and is outputted as an output of image pick-up equipment 20 from the 
picture signal output terminal 25 as a picture signal output means. 
[0072] A control means 24 is equipped with the microcomputer circuit (it considers as a 
microcomputer circuit hereafter) 48 and the electronic shutter circuit 49 as the picture signal 
information acquisition means 47 and a control signal generation means. 

[0073] A control means 24 generates the control signal which controls image pick-up equipment 
20 in the microcomputer circuit 48 based on the picture signal information which acquired a low- 
speed shutter picture signal and a high-speed shutter picture signal to picture signal information, 
and was acquired with the picture signal information acquisition means 47. The control signal 
which controls the image pick-up means 21 among the control signals generated in the 
microcomputer circuit 48 is inputted into the electronic shutter circuit 49, and outputs the 
control signal which controls the electronic shutter of the CMOS sensor 28 with which the image 
pick-up means 21 is equipped. 

[0074] First, the picture signal information acquisition means 47 divides the picture signal for one 
picturized screen, in order to acquire picture signal information. The picture signal information 
acquisition means 47 is equipped with the brightness addition value circuit 50 as a division 
display brightness addition means to integrate the brightness which is picture signal information, 
the brightness peak value detector 51 as a division display brightness peak value detection 
means to detect the peak value of brightness, and the gating waveform generating circuit 52 that 
divides the picture signal for one picturized screen to picture signal each which was divided. 
[0075] First, as picture signal information, the picture signal information acquisition means 47 
divides the picture signal for one screen obtained by image pick-up, in order to compute a 
division display brightness addition value and division display brightness peak value. 
[0076] Drawin g 5 is the explanatory view showing signs that screen separation of the picture 
signal for one screen was divided and carried out. According to drawin g 5 , in the picturized 
whole screen 53, for example, 25 division etc. is divided into two or more area, and considers the 
picture signal for this one screen as the set of the picture signal of 25 split screens 54. This 
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screen separation is performed using the gate signal generated in the gate signal generating 
circuit 52 with which the picture signal information acquisition means 47 is equipped. 
[0077] The gating waveform generating circuit 52 generates a gate signal using a horizontal 
synchronizing pulse (it considers as HD pulse hereafter), a vertical synchronizing pulse (it 
considers as VD pulse hereafter), and a clock pulse (it considers as a CLK pulse hereafter). This 
gate signal is transmitted to the addition value circuit 50 which integrates brightness, and the 
brightness peak value detector 51 which detects the peak value of brightness, and divides the 
picture signal for one screen of the picturized whole screen 53 into 25 split screens 54. 
[0078] Drawing 6 is the block diagram of the brightness addition value circuit 50 as a division 
display brightness addition means with which the picture signal information acquisition means 47 
is equipped. 

[0079] The brightness addition value circuit 50 shown in drawin g 6 computes a brightness 
addition value for every picture signal for one screen of a split screen 54. The brightness 
addition value circuit 50 inputs into a gate circuit 58 the gate signal generated in the picture 
signal and the gating waveform generating circuit 52 which were outputted from the analog signal 
processing means 22, and carries out the gate of the picture signal of the screen range of the 
set-up split screen 54. A brightness addition value is outputted by the control signal from the 
microcomputer circuit 48 by which addition of brightness is performed in the addition processing 
section 59, and the picture signal by which the gate was carried out is shown in drawin g 1 in the 
addition output-control circuit 60. The outputted brightness addition value is inputted into the 
microcomputer circuit 48. 

[0080] Brightness addition performed in the addition processing section 59 is performed to each 
pixel within the picture signal by which the gate was carried out, and is made in the counting 
circuit 62 and the 1 -pixel holding circuit 63 with which the addition processing section 59 is 
equipped. A counting circuit 62 adds the brightness value of the inputted picture signal for 1 
pixel, and the brightness value of the picture signal for the pixel which addition processing 
already completed, and inputs the added brightness value into the 1 -pixel holding circuit 63. The 
1 -pixel holding circuit 63 memorizes the inputted brightness value, feeds back the memorized 
brightness value to a counting circuit 62, and computes the addition value of the brightness of 
the picture signal by which repeated addition with the brightness value of the picture signal 
inputted into the counting circuit 62, and the gate was carried out. The addition value of the 
computed brightness receives the output from the 1-pixel holding circuit 63 in the addition 
output-control circuit 60 with the output-control signal from the microcomputer circuit 48 
shown in drawing 1. The addition value of the received brightness is outputted from the addition 
output-control circuit 60, and is transmitted to the microcomputer circuit 48. 
[0081] On the other hand, drawing 7 is the block diagram of the brightness peak value detector 
51 as a division display brightness peak value detection means with which the picture signal 
information acquisition means 47 is equipped. 

[0082] The brightness peak value detector 51 where the brightness peak value detector 51 
shown in drawin g 7 detects the peak value of the brightness value for every picture signal for 
one screen of a split screen 54 detects the peak value of the brightness for every picture signal 
for one screen of a split screen 54. The brightness peak value detector 51 inputs into the gate 
circuit 64 for peak value detection the gate signal generated in the picture signal and the gating 
waveform generating circuit 52 which were outputted from the analog signal processing means 
22 as well as the brightness addition value circuit 50, and carries out the gate of the picture 
signal of the screen range of the set-up split screen 54. The gate circuit 64 for peak value 
detection outputs at a time 1 pixel of picture signals which carried out the gate. 
[0083] The brightness peak value of the picture signal which carried out the gate is detected. 
Detection of brightness peak value is performed after adding the brightness for continuous 2 
pixels. This is for the magnitude of a signal to change per pixel, when the optical color filter of 
the CMOS sensor 28 is a complementary color mosaic. By adding the brightness for 2 pixels, the 
effect by the difference in a color filter is lost. 

[0084] To the inputted present signal and the signal delayed by 1 pixel in the 1 -pixel holding 
circuit 65 for peak value detection, i.e., the present signal, in order to add the brightness for 2 
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pixels, thB signal in front of 1 pixel is added in the brightness adder circuit 66. Peak value 
detection processing is carried out as one unit, and the brightness value for added 2 pixels is 
inputted into the 2-pixel holding circuit 67. The 2-pixel holding circuit 67 generates the 
brightness value signal which made the brightness value for 2 pixels one unit in response to the 
signal from the 2-pixel maintenance signal generating circuit 68. 

[0085] A brightness value signal including the present signal outputted from the 2-pixel holding 
circuit 67 is inputted into a comparator circuit 69, and is compared with the brightness value 
signal which includes the signal in front of 2 pixels to the present signal. A comparator circuit 69 
compares two brightness value signals, generates the selection signal which chooses the one 
where a brightness value is larger, and supplies it to the change-over circuit 70. Based on the 
selection signal from a comparator circuit 69, among the present signal and the brightness value 
signal which includes the signal in front of 2 pixels to the present signal, a brightness value is 
large, while the change-over circuit 70 is chosen. This selected signal is inputted and held in the 
brightness value signal holding circuit 71. 

[0086] The brightness value signal held in the brightness value signal holding circuit 71 is fed 
back to a comparator circuit 69, and repeats comparison processing with the brightness value 
signal from the 2-t>ixel holding circuit 67. This comparison processing is performed until the 
output of the picture signal outputted from the gate circuit 64 for peak value detection is 
completed. The peak value output-control circuit 72 receives the output of the brightness value 
signal holding circuit 71, i.e., the output of a brightness peak value signal, after the completion of 
comparison processing with the output-control signal from the microcomputer circuit 48 shown 
in drawin g 1 . The brightness peak value signal which was able to receive the output is outputted 
from the peak value output-control circuit 72, and is transmitted to the microcomputer circuit 
48. 

[0087] The gating waveform generating circuit 52 generates the gate signal which divides a 
screen for the addition value of brightness, and peak value detection. The block diagram of the 
gating waveform generating circuit 52 is shown in drawing 8 . The gating waveform generating 
circuit 52 shown in drawing 8 is equipped with the perpendicular direction setting section 74 and 
the horizontal setting section 75 which set up the range which carries out the gate, and the 
synthetic circuit 76 which generates a gate signal. The gating waveform generating circuit 52 
generates and outputs the gate signal which set up the area which carries out the gate from 
three signals, inputted VD pulse, HD pulse, and a CLK pulse. 

[0088] A setup of the gate range of vertical is performed in the perpendicular direction setting 
section 74. VD pulse inputted into the perpendicular direction setting section 74 is inputted into 
the vertical-synchronization reset signal generating circuit 78. The vertical-synchronization 
reset signal generating circuit 78 generates a reset signal, and the generated reset signal is 
inputted into the perpendicular direction start location circuit 79. The perpendicular direction 
start location circuit 79 counts HD pulse, and determines a vertical starting point. If a vertical 
starting point is decided, from this starting point, HD pulse can be counted and vertical width of 
face can be set up in the perpendicular direction width-of-face setting circuit 80. The width of 
face of the perpendicularly it was set up in the perpendicular direction width-of-face setting 
circuit 80 is inputted into the synthetic circuit 76 as a perpendicular width-of-face signal. 
[0089] On the other hand, a setup of the horizontal gate range is performed in the horizontal 
setting section 75. HD pulse inputted into the horizontal setting section 75 is inputted into the 
horizontal synchronization reset signal generating circuit 82. The horizontal synchronization 
reset signal generating circuit 82 generates a reset signal, and the generated reset signal is 
inputted into the horizontal start location circuit 83. The horizontal start location circuit 83 
counts a CLK pulse, and determines a horizontal starting point. If a horizontal starting point is 
decided, from this starting point, a CLK pulse can be counted and horizontal width of face can be 
decided in the horizontal width-of-face setting circuit 84. The horizontal width of face set up in 
the horizontal width-of-face setting circuit 84 is outputted as a level width-of-face signal, and is 
inputted into the synthetic circuit 76. 

[0090] The perpendicular width-of-face signal acquired from the perpendicular direction width- 
of-face setting circuit 80 and the horizontal width-of-face setting circuit 84 and a level width- 
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of*-face sfignal are compounded in the synthetic circuit 76. This compounded signal turns into a 
gate signal, and is outputted from the gating waveform generating circuit 52. 
[0091] The circuit block diagram of the microcomputer circuit 48 with which a control means 24 
is equipped is shown in drawing 9 . 

[0092] The addition value and peak value of brightness are inputted into the microcomputer 
circuit 48 as picture signal information from the brightness addition value circuit 50 with which 
the picture signal information acquisition means 47 is equipped, and the brightness peak value 
detector 51. The addition value and peak value of brightness which were inputted are inputted 
into the brightness averaging means 86, and the brightness average is computed. The computed 
brightness average is inputted into the control signal generation means 87, and an electronic 
shutter rate is calculated first. Next, the control signal which controls each part of image pick-up 
equipment 20 so that a suitable image pick-up image is obtained from the count result of an 
electronic shutter rate is generated. 

[0093] The example which expressed visually the data which the microcomputer circuit 48 refers 
to is shown in drawing 10 . Brightness averaging processing of the brightness averaging means 
86 with which the microcomputer circuit 48 is equipped is explained using this drawing 10 . 
[0094] The brightness addition value of the low-speed shutter picture signal which the 
brightness averaging means 86 is the brightness addition value circuit 50, and is shown in 
drawin g 5 and by which brightness addition was carried out every split screen 54 (it considers as 
a low-speed brightness addition value hereafter), It is divided into the area (it considers as 
brightness saturation area hereafter) 89 which is carrying out brightness saturation, and the area 
(it considers as partial saturation area hereafter) 90 which has not carried out brightness 
saturation from the brightness peak value (following and low-speed brightness peak value) of the 
low-speed shutter picture signal acquired from the brightness peak value detector 51. 
[0095] J udgment of the brightness saturation area 89 and the brightness partial saturation area 
90 calculates the brightness average (it considers as the low-speed brightness average 
hereafter) of a low-speed shutter picture signal first from the low-speed brightness addition 
value for every split screen 54. 

[0096] Drawing 10 (A) is the explanatory view of the split screen 54 in which a low-speed 
brightness addition value is shown. For example, the low-speed brightness average sets [ an 
intensity level ] to 200 in 8BIT (28=256) width of face. And with a low-speed brightness 
averages of 200 or more area is extracted. The area beyond the extracted low-speed brightness 
average is the area surrounded with the broken line of drawing 10 (A). 
[0097] Next, the area where the brightness peak value acquired from the same low-speed 
shutter picture signal turns into maximum of 8BIT width of face is extracted. Drawing 10 (B) is 
the explanatory view of the split screen 54 in which low-speed brightness peak value is shown. 
In this drawing 10 (B), the area where the extracted low-speed brightness peak value turns into 
maximum is the area surrounded with the broken line of drawing 10 (B). 
[0098] Next, 200 or more and low-speed brightness peak value extract [ the low-speed 
brightness average ] the area of the maximum of 8BIT width of face. Drawing 10 (C) is an 
explanatory view which computes the brightness saturation area 89 from a low-speed brightness 
addition value and low-speed brightness peak value in the split screen 54 in which a low-speed 
brightness addition value is shown. 200 or more and the area where low-speed brightness peak 
value was extracted as maximum of 8BIT width of face are common areas of the area 
surrounded with the broken line of drawing 10 (A) and drawing 10 (B), and the low-speed 
brightness average is the area surrounded with the broken line in drawin g 10 (C). Area 
surrounded with the broken line of drawing 10 (C) is made into the brightness saturation area 89, 
and other area is made into the brightness partial saturation area 90. The brightness saturation 
area 89 is made applicable [ by the high-speed shutter ] to an image pick-up. 
[0099] A picture signal computes the low-speed brightness average from the partial saturation 
area of the brightness addition value of a low-speed shutter picture signal, after a low-speed 
shutter picture signal is divided into the brightness saturation area 89 and the brightness partial 
saturation area 90. 

[0100] Moreover, about a high-speed shutter picture signal, the brightness average (it considers 
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as- the high-speed brightness average hereafter) of a high-speed shutter picture signal is 
computed like a low-speed shutter picture signal from the brightness saturation area 89 of the 
brightness addition value of a high-speed shutter picture signal. Drawing 10 (D) shows the 
explanatory view which carries out high-speed brightness averaging from the brightness 
saturation area 89 of the brightness addition value of a high-speed shutter picture signal. 
[0101] The control signal generation means 87 is equipped with the computation means 91 as an 
operation means to perform the operation of shutter speed and a shutter speed ratio. Moreover, 
this computation means 91 is equipped with the computation section 92 for low-speed shutters 
which processes the brightness average (it considers as the low-speed brightness average 
hereafter) computed from the low-speed shutter picture signal, and the computation section 93 
for low-speed shutters which processes the brightness average (it considers as the high-speed 
brightness average hereafter) computed from the high-speed shutter picture signal. To a low- 
speed shutter image and a high-speed shutter image, in order to obtain a suitable image pick-up 
image respectively, the electronic shutter circuit 49 and AGC circuit 31 are controlled by the 
computation section 92 for low-speed shutters, and the computation section 93 for high-speed 
shutters, and a suitable image pick-up image is obtained by carrying out adjustable [ of the gain 
of a picture signal ] to an electronic shutter rate. 

[0102] Moreover, the control signal generation means 87 is equipped with the property 
conversion control signal generation section 95 which controls the property conversion of a 
picture signal other than the computation means 91, and the synthetic ratio control signal 
generation section 96 which controls the image composition ratio of two picture signals as an 
image composition ratio control signal generation means as a property conversion control signal 
generation means. 

[0103] The computation section 92 for low-speed shutters with which the computation means 
91 is equipped is equipped with the low-speed shutter speed control signal generation section 98 
and the AGC-circuit control signal generation section 99 for low speeds as an automatic-gain- 
control signal generation means, and generates a low-speed shutter speed control signal and an 
AGC control signal. 

[0104] The low-speed shutter speed control signal generation section 98 generates the low- 
speed shutter control signal to which the electronic shutter rate of the CMOS sensor 28 shown 
in drawing 1 is changed from the inputted low-speed brightness average. When the inputted low- 
speed brightness average has exceeded the proper range, an electronic shutter rate is coarsely 
changed by big width of face (it considers as a coarse control hereafter). Moreover, when the 
inputted low-speed brightness average is proper within the limits, an electronic shutter rate is 
finely changed by small width of face (it considers as fine tuning hereafter). That is, an electronic 
shutter rate is adjusted to two steps. A low-speed shutter speed control signal is generated so 
that the low-speed brightness average may take the lead in the proper range gradually by this 
control result. The generated low-speed shutter speed control signal is inputted into the 
electronic shutter circuit 49, and control of the electronic shutter circuit 49 is made. 
[0105] Control of the electronic shutter rate performed in the low-speed shutter speed control 
signal generation section 98 is explained using drawing 1 1 and drawing 12 . 
[0106] Drawing 1 1 is an example which graph-ized transition of the low-speed brightness 
average outputted from the brightness averaging means 86. In this graph, the low-speed 
brightness average and the axis of abscissa with which an axis of ordinate is outputted from the 
brightness averaging means 86 express the time-axis. The wave which is changing stair-like is a 
wave which shows the low-speed brightness average. 

[0107] In the example shown in drawin g 1 1 , since the initial value Ps of a low-speed brightness 
average value is below the proper brightness average-value level width of face WB, only x 
(present electronic shutter rate) (lower limit of proper brightness average-lvalue level width of 
face WBMlow-speed brightness average value) makes an electronic shutter rate late. Shutter 
speed is made late 10% at every vertical-synchronization period V after it makes the electronic 
shutter rate late and a low-speed brightness average value goes into the proper brightness 
average-^alue level width of face WB until it exceeds the core of the proper brightness average- 
value level width of face WB. And modification of an electronic shutter rate is stopped in the 
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place beyond the core of the proper brightness average-lvalue level width of face WB. A shutter 
speed reversing interval until modification of an electronic shutter rate stops from an initial state 
is set to Ta. Moreover, modification of shutter speed stops and let the condition period by which 
transition of an intensity level was stabilized be the proper intensityHevel condition period Tb. 
[0108] Once the low-speed shutter speed control signal generation section 98 enters at the 
proper intensityHevel condition period Tb, a certain fixed time amount Tc will not amend shutter 
speed, unless the value of the proper intensityHevel width of face WB out of range continues 
being observed, even if a value with the proper intensityHevel width of face WB out of range is 
observed. Let between [ Tc ] top Norikazu scheduled time be protection time amount. 
[0109] If drawing 1 1 is made into an example, the low-speed brightness average value was 
changed and it is over the proper intensityHevel width of face WB in the period of Td and Tf, but 
since the period exceeding the proper intensityHevel width of face WB of Td and Tf is a period 
shorter than the protection time amount Tc, shutter speed is not changed. 
[0110] By controlling the electronic shutter rate of the CMOS sensor 28 shown in drawing 1 by 
two steps, the low-speed shutter speed control signal generation section 98 is a coarse control, 
changes shutter speed to a rapid photographic subject brightness value change quickly, is fine 
tuning and can change shutter speed to a loose photographic subject brightness value change 
gently. Therefore, image pick-up equipment 20 can maintain always natural exposure to a 
photographic subject brightness value change. Moreover, the oscillation of the low-speed shutter 
speed control signal generation section 98 by rapid brightness change of a photographic subject 
can be inhibited by establishing the protection time amount Tc. 

[0111] On the other hand, drawing 12 is the state transition diagram of the electronic shutter of 
the CMOS sensor 28 in the image pick-up means 21. In this state transition diagram, the 
electronic shutter condition of the CMOS sensor 28 defined always has those with six piece, and 
a low-speed shutter speed control signal generate time in one condition of the six above- 
mentioned pieces. The arrow head among these conditions shows transition of a condition. 
[0112] The low-speed shutter speed control signal generation section 98 generates a low-speed 
shutter control signal according to the intensity level of the low-speed brightness average value 
inputted into every vertical-synchronization period V from the brightness average-value 
calculation means 86. The exposure of an electronic shutter is made to change by controlling the 
electronic shutter circuit 49 with the generated control signal in the direction of the arrow head 
to which it is turning outside from the current condition. The exposure of an electronic shutter 
changes in the direction of the point of the arrow head whose low-speed intensityHevel range of 
the low-speed brightness average value inputted as the low-speed intensityHevel range of an 
arrow head corresponds. By repeating and performing the above-mentioned processing actuation 
to every vertical-synchronization period V, low-speed shutter speed control signal generation is 
performed appropriately. 

[0113] Transition of the low-speed brightness average shown in drawing 1 1 in the state 
transition diagram of drawing 12 is mentioned as an example, and is explained. 
[0114] Six conditions according to the condition of the low-speed brightness average are defined 
and illustrated by drawing 1 2 . Three pieces and the exposure amendment standby condition in 
protection time amount are divided roughly into two pieces for the condition that the condition 
(it considers as an initial state S hereafter) which shows the initial state immediately after 
inputting six conditions defined from the brightness averaging means 86 indicates the condition 
of exposure to be one piece. 

[01 15] Three conditions which show the condition of exposure have the overexposure condition 
SO, the underexposure condition SL, and the exposure proper condition SB. An intensity level is 
below the proper range and the underexposure condition SL here means the condition, i.e., the 
condition of being too quick for obtaining an image pick-up image with proper shutter speed, that 
the time amount exposed in the CMOS sensor 28 is shorter than proper time amount. Moreover, 
an intensity level is the proper range and the exposure proper condition SB means 
appropriateness [ the time amount exposed in the CMOS sensor 28 ], i.e., a condition with 
proper shutter speed. And an intensity level is more than the proper range, and overexposure SO 
means the condition, i.e., the condition of being too late for obtaining an image pick-up image 
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with proper shutter speed, that the time amount exposed in the CMOS sensor 28 is longer than 
proper time amount. 

[0116] Two conditions which show an exposure amendment standby condition have the 1st 
exposure amendment standby condition SWU and the 2nd exposure amendment standby 
condition SWL. It becomes superfluous from the exposure proper condition SB, excess, i.e., 
expose, the low-speed brightness average value inputted the upper limit of the proper range of 
the proper brightness average-value level width of face WB, and the 1st exposure amendment 
standby condition SWU here is in the exposure amendment standby condition under protection 
time amount count. Moreover, the low-speed brightness average value by which the exposure 
amendment standby condition SWL input of the 2nd is carried out serves as underexposure from 
the exposure proper condition SB under the lower limit of the proper range of the proper 
brightness average-value level width of face WB, and is in the exposure amendment standby 
condition under protection time amount count. 

[0117] A state transition is performed in the low-speed brightness average being inputted into 
the low-speed shutter speed control signal generation section 98. The event used as the trigger 
of a state transition has a total of six kinds of things to call at the range of the intensity level of 
the low-speed brightness average value inputted with five kinds and one kind of thing about an 
exposure amendment standby condition. When these events occur in the low-speed shutter 
speed control signal generation section 98, the exposure of an electronic shutter changes. 
[01 18] The thing concerning [ the thing concerning /the event generated by the range of the 
intensity level of the low-speed brightness average value inputted / the proper range WB ] range 
W other than three and the proper range WB (suppose hereafter that it is out of range proper) is 
classified into two. The event about the proper range WB is three, the central value of the 
proper range WB, i.e., an optimum^value PB input, a proper up range WBU input, and a proper 
lower range WBL input. On the other hand, an intensity level is larger than a proper range upper 
limit, the range (it proper range super-** hereafter) WU input to maximum and an intensity level 
are smaller than a proper range lower limit, and proper W out of range is two with the range 
(following and under proper range) WL inputs to the minimum value. 
[01 19] The event about an exposure amendment standby condition has the event of the 
protection time amount progress generated when protection time amount has passed since the 
exposure amendment standby condition. 

[0120] In drawing 1 2 , the initial state of the computation section 92 for low-speed shutters is an 
initial state S. The event which may happen by the initial state S has a under proper range WL 
input, a proper lower range WBL input, an optimum^value PB input, a proper up range WBU input, 
and proper range super-WU input. 

[0121] In drawing 1 1 , the event performed since the low-speed brightness average value (initial 
value) inputted from the brightness averaging means 86 is under in the proper range WL serves 
as a under proper range WL input, and the exposure of an electronic shutter changes in the 
underexposure condition SL. 

[0122] The event which may happen in the state of [ SL ] underexposure has the following three. 

[01 23] 1 : In a under proper range WL input, a condition does not change with the underexposure 
condition SL. At this time, the coarse control of the electronic shutter rate is carried out. 
2: In a proper lower range WBL input, the condition of the underexposure condition SL does not 
change with the underexposure condition SL. At this time, an electronic shutter rate is tuned 
finely. 

3: The case of an optimum-value PB input makes the exposure proper condition SB change from 
the underexposure condition SL. 

[0124] In the electronic shutter rate reversing interval Ta, since an event is a proper lower range 
WBL input, the event applicable to the 2nd above-mentioned term happens. That is, an 
electronic shutter rate is tuned finely. 

[0125] When fine tuning is repeated and an event becomes a proper up range WBU input from a 
proper lower range WBL input, the exposure condition of an electronic shutter is made to change 
in the exposure proper condition SB from the underexposure condition SL according to the 
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arrow head which shows this event. 

[0126] The event processed in the state of [ exposure proper ] SB has the following two. 
[0127] 1 : When an event is proper range super-WU input, reset a protection time amount 
counter and change the exposure condition of an electronic shutter in the 1st protection time 
amount standby condition SWU. 

2: When an event is a under proper range WL input, reset a protection time amount counter and 
change the exposure condition of an electronic shutter in the 2nd protection time amount 
standby condition SWL. 

[0128] If the low-speed brightness average inputted goes into the proper range super-WU, a 
protection time amount counter will be reset and the count of a protection time amount counter 
will be started. And the exposure of an electronic shutter is made to change in the 1st 
protection time amount standby condition SWU from the exposure proper condition SB. 
[0129] The event processed in the state of [ SWU ] the 1st protection time amount standby has 
the following three. 

[0130] 1: When an event is a proper up range WBU input, reset a protection time amount counter 
and change in the exposure proper condition SB. 

2: When an event is a proper lower range WBL input, reset a protection time amount counter and 
change in the exposure proper condition SB. 

3: When an event is protection time amount Tc progress, change in the overexposure condition 
SO. 

[0131] In the period after the proper intensity-level condition period Tb of drawing 1 1 , it 
changes in the 1st protection time amount standby condition SWU from the exposure proper 
condition SB by the time amount ta from which the low-speed brightness average serves as the 
proper range super-WU. And in the period Td to the time amount tb which returns from ta from 
which the low-speed brightness average serves as the proper range super-WU to the proper 
range WB, the 1st protection time amount standby condition SWU is maintained. 
[0132] It is the time amount tb which the low-speed brightness average value inputted into the 
low-speed shutter speed control signal generation section 98 after period Td (Td under 
protection time amount Tc) continuation falls, and returns to the proper range W, an event 
serves as a proper up range WBU input, the condition of the 1st protection time amount standby 
condition SWU resets a protection time amount counter, and it changes in the exposure proper 
condition SB. And the exposure proper condition SB is maintained in the period Te to the time 
amount tc which consists of time amount tb which returns to the proper range W under the 
proper range WL. 

[0133] The low-speed brightness average value inputted falls further, and by the time amount tc 
which a low-speed brightness average value becomes under the proper range WL, an event 
serves as a under proper range WL input, starts reset and the count of a protection time amount 
counter, and changes in the 2nd protection time amount standby condition SWL. And in the 
period Tf to the time amount td which returns from the time amount tc which becomes under 
the proper range WL to the proper range WB, the 2nd protection time amount standby condition 
SWL is maintained. 

[0134] It is the time amount td which the low-speed brightness average value inputted into the 
low-speed shutter speed control signal generation section 98 after period Tf (Tf under 
protection time amount Tc) continuation rises, and returns to the proper range W, an event 
serves as a proper lower range WBL input, the condition of the 2nd protection time amount 
standby condition SWL resets a protection time amount counter, and it changes in the exposure 
proper condition SB. And the exposure proper condition SB is maintained in the period Tg to the 
time amount te which serves as the proper range super-WU from the time amount td which 
returns to the proper range WB. 

[0135] The low*-speed brightness average value inputted rises further, and by the time amount te 
from which an event serves as the proper range super-WU, an event serves as the proper range 
super-WU, starts reset and a count for a protection time amount counter, and changes a 
condition in the 1st protection time amount standby condition SWU. And by the time amount tf 
in which the setup time Tc of a protection time amount counter, i.e., protection time amount, has 
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passed with super-WU [ range /proper ] since the time amount te from which the low-speed 
brightness average serves as the proper range super-WU, an event serves as protection time 
amount Tc progress, and it changes in the overexposure condition SO. 

[0136] Henceforth, in the state of [ overexposure ] SO, it becomes the underexposure condition 
SL and the actuation in which shutter speed is changed to hard flow, and, finally will be in the 
exposure proper condition SB. 

[0137] On the other hand, the AGC-circuit control signal generation section 99 for low speeds 
generates the AGC control signal which controls AGC circuit 31 shown in drawing 1 . The 
generated AGC control signal is transmitted to AGC circuit 31, and control of AGC circuit 31 is 
made. 

[0138] Moreover, the computation section 92 for low-speed shutters is equipped with the low- 
speed shutter fine-tuning processing section 100 which tunes an electronic shutter rate finely 
according to a minute change of brightness, and controls a low-speed electronic shutter speed 
control signal. 

[0139] The low-speed shutter fine-tuning processing section 100 is processing for compensating 
screen intensity fluctuation of a long period. When brightness fluctuation of the source of the 
illumination light, for example, the frequency of a fluorescent lamp flicker, and the frame 
frequency of the CMOS sensor 28 are extremely close by natural number twice, it is based on 

clinch distortion, it reaches to an extreme, and screen intensity fluctuation of a long period is 
produced. This screen intensity fluctuation is detected in the low-speed shutter fine-tuning 
processing section 100, and it is processing so that the fluctuation concerned may be oppressed. 

[0140] Drawin g 13 is an example which measured and graphHzed brightness fluctuation produced 
in the relation between the source of the illumination light, and the frame period of the CMOS 
sensor 28. The axis of ordinate of this graph is the low-speed brightness average inputted from 
the low-speed shutter speed control signal generation section 98, and the axis of abscissa of a 
graph expresses the frame period (time-axis). According to drawin g 13 , the brightness 
fluctuation wave produced in relation with the frame pe°riod of the CMOS sensor 28 is a loose 
inclination, but a brightness fluctuation wave amplitude is as large as about 30% Therefore, the 
case where the intensity level of a low-speed brightness average value is set to proper W out of 
range arises by brightness fluctuation produced in the relation between the source of the 
illumination light, and the frame period of the CMOS sensor 28. 

[0141] If the low-speed brightness average is set to proper W out of range, only in control of the 
electronic shutter circuit 49 by the low-speed shutter speed control signal generated in the low- 
speed shutter speed control signal generation section 98, the electronic shutter of the CMOS 
sensor 28 will be controlled after protection time amount Tc progress, and it will double it with 
the exposure proper condition SB shown in drawing 12 . Furthermore, as for exposure, the low- 
speed brightness average will produce the oscillation of a period with a very low screen, in order 
to change an electronic shutter rate in the upper part and the lower part respectively and to 
double with the exposure proper condition SB, taking up and down and. 
[0142] The improvement to screen intensity fluctuation of a long period is performed by the 
following approach. 

[0143] Screen intensity fluctuation detects the loose screen intensity fluctuation which is less 
than **1%for example, to 1 frame period, and drives into the exposure proper condition SB for 
every frame by very small electronic shutter control. To loose screen intensity fluctuation, it 
adjusts in the exposure proper condition SB, without establishing the protection time amount Tc. 

[0144] A detail is explained about the fine-tuning processing to the loose screen intensity 
fluctuation which the low-speed shutter fine-tuning processing section 100 performs. 
[0145] The fine-tuning processing which the low-speed shutter fine-tuning processing section 
100 performs operates, only when the computation section 92 for low-speed shutters has judged 
it as the exposure proper condition SB. The computation section 92 for low-speed shutters 
memorizes the low-speed brightness average of the exposure proper condition SB in the 
exposure proper condition SB, and fine-tuning processing actuation makes initial value this 
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memoFized low-speed brightness average. 

[0146] When the low-speed brightness average is changed in less than **1%of range to 1 frame 
period to initial value, it asks for (initial valueMaverage). (Initial value) The result of an operation 
calculated from /(average) will compute whether it will be in the exposure proper condition SB, 
if how many steps of 1CLOCK unit shift register 101 with which the electronic shutter circuit 49 
where exposure amendment time amount deltat which becomes a%of the exposure time in the 
computation section 92 for low-speed shutters is shown in drawing 14 is equipped is shifted. 
[0147] Exposure amendment time amount deltat corresponding to [ since the calculation of the 
shift register number of stages of the 1 CLOCK unit shift register 101 made into the exposure 
proper condition SB recognizes shutter speed current in microcomputer circuit 48 self ] a%of 
the exposure time is [Equation 1]. 

gfflffijEBSISA t (sec) = (sec) xa/100 

The exposure amendment time amount deltatl corresponding to [ come out, and are, for 
example, ] 1 % of the exposure time is [Equation 2], 

fgffifctiEBSfffl A t 1 (sec) =M&is* (sec) x 1/1 0 0 

It becomes. Moreover, the shift register number of stages of the 1CLOCK unit shift register 101 
for carrying out exposure amendment is [Equation 3]. 

= Bffi*f jEISH A t (sec) /V* * — * D v 2<D 1 mm (sec) 
It comes out. 

[0148] The control signal to the 1CLOCK unit shift register 101 with which the electronic 
shutter circuit 49 is equipped with the computed shift register number of stages, then very very 
small exposure-time adjustment are attained, and **1%of exposure-time adjustment can be 
realized in 1 frame period. 

[0149] In addition, AGC (automatic gain control) of a CCD sensor output signal can also apply 
the fine-tuning processing which the low-speed shutter fine-tuning processing section 100 
performs. However, when S/fJ (signal-to-noise ratio) is taken into consideration, there are few 
noises accompanying an amplification degree rise in the direction which applied said method. 
[0150] On the other hand, the computation section 93 for high-speed shutters is also equipped 
with the computation section 92 for low-speed shutters, the high-speed shutter speed control 
signal generation section 103 which has the same function, the AGC-circuit control signal 
generation section 104 for high speeds, and the high-speed shutter fine-tuning processing 
section 105. Processing actuation of the computation section 93 for high-speed shutters is the 
same as that of the computation section 92 for low-speed shutters except the point that the 
signal inputted is the high-speed brightness average. 

[0151] The low-speed shutter speed control signal and the high-speed shutter speed control 
signal which were generated in the computation section 92 for low-speed shutters and the 
computation section 93 for high-speed shutters are inputted into the property conversion 
control signal generation section 95. The property conversion control signal generation section 
95 generates a property conversion control signal from the inputted shutter speed control signal. 
When a low-speed shutter speed control signal is inputted into the property conversion control 
signal generation section 95, the low-speed property conversion control signal which controls 
the property conversion circuit 41 for low-speed shutters shown in drawin g 1 is acquired. 
[0152] On the other hand, when a high-speed shutter speed control signal is inputted, the high- 
speed property conversion control signal which controls the property conversion circuit 45 for 
high-speed shutters shown in drawin g 1 is acquired. The low-speed property conversion control 
signal and the high-speed property conversion control signal which were generated are 
transmitted to the property conversion circuit 41 for low-speed shutters, and the property 
conversion circuit 45 for high-speed shutters. 

[0153] In case a low-speed property conversion control signal and a high-speed property 
conversion control signal compound the image and the high-speed shutter image of a low-speed 
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shutter and build a dynamic range expansion image, they are a control signal for attaining 
optimization of a synthetic image. A low-speed property conversion control signal and a high- 
speed property conversion control signal are used for control of the property conversion circuit 
41 for low-speed shutters, and the property conversion circuit 45 for high-speed shutters. 
[0154] As a trouble produced in the case of image composition, only by adding the image of two 
sheets simply, while a dilation ratio increases, nonlinearity distortion is produced in the gradation 
property of a synthetic screen, and there is a trouble used as the image which cannot take 
contrast. Therefore, before adding the image of two sheets, the property of a picture signal is 
changed according to a dynamic range dilation ratio, nonlinearity distortion is stopped, and the 
improvement of a contrast fall is aimed at. 

[0155] Property conversion control of the property conversion circuit 41 for low-speed shutters 

and the property conversion circuit 45 for high-speed shutters is explained. 

[0156] First, a dynamic range dilation ratio is calculated from the following formulas. 

[0157] Dynamic range dilation ratio =a low-speed shutter control signal /high-speed shutter 

control signal 

The dynamic range dilation ratio calculated here is a dynamic range dilation ratio in the 
completion time of exposure control. 

[0158] The value of this dynamic range dilation ratio is calculated with the computation means 
91 as an operation means of the property conversion control signal generation section 95, and 
the result of an operation is outputted as a low-speed property conversion control signal and a 
high-speed property conversion control signal. 

[0159] The property conversion circuit 41 for low-speed shutters and the property conversion 
circuit 45 for high-speed shutters have the table of X1-X0.7, and loglOI-10 as a property of the 
input X-output Y, switch a table according to a dynamic range dilation ratio, and improve 
nonlinearity distortion to a picture signal. The relation of the table selection to a dynamic range 
dilation ratio is shown below. 
[0160] 

[External Character 1] 

^>f + ? * v >i>&*4*< 1 6(Dm& X^^-r^v&SHR 

6 4<y>f + $ V* ls>iSi&*m<D®& X*(DT-7)l*miR 

[0161] The property conversion control signal generation section 95 generates the result of this 
conditional branching as a low-speed property conversion control signal and a high-speed 
property conversion control signal, and performs a table switch of the property conversion 
circuit 41 for low-speed shutters, and the property conversion circuit 45 for high-speed shutters 
by automatic control. 

[0162] The synthetic ratio control signal generation section 96 generates the synthetic ratio 
control signal which controls the synthetic ratio of two picture signals, i.e., the picture signal for 
low-speed shutters, and the picture signal for high-speed shutters. The generated synthetic 
ratio control signal is transmitted to the adder circuit 34 as an image composition means shown 
in drawing 1 . 

[0163] The purpose of synthetic ratio control optimizes composition of the image of a low-speed 
shutter, and a high-speed shutter image as well as property conversion control, and raises the 
contrast of a synthetic image. As a trouble in the case of image composition, when a large 
dynamic range dilation ratio is taken, there is a trouble that become the image which carried out 
the white float and degradation of contrast becomes large. 

[0164] The cause of degradation of this contrast is for most low-speed shutter images to serve 
as saturation area, and for the signal of a high-speed shutter image to ride on a saturated signal. 
In order to improve degradation of contrast, the synthetic rate of a high-speed shutter image is 
enlarged with the increment in a dilation ratio, and amendment of a contrast fall is aimed at by 
oppressing the white float of an image. Effectiveness is high when this synthetic ratio control is 
especially performed for improvement in the contrast of a synthetic image at property 
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conversion control and coincidence. 

[0165] Actuation of the synthetic ratio control signal generation section 96 calculates a dynamic 
range dilation ratio like the property conversion control signal generation section 95, and 
generates the synthetic ratio control signal for switching the image composition ratio of a low- 
speed shutter and a high-speed shutter from the result of an operation. This synthetic ratio 
control signal is sent to the adder circuit 34 as a picture signal composition means shown in 
drawing 1 , and controls synthetic allocation of the image of two sheets, i.e., a synthetic ratio, 
automatically. 

[0166] The relation of the synthetic ratio control by the dynamic range dilation ratio is as 

follows. 

[0167] 

[External Character 2] 

+ X vZvyis&Km^ KDilg L100%, H0% 

1 <V-{ -T X v Z U>^4£**< 6 <Dt% L94%, H6% 

6^y-f^5: y# V>Vt&**£B<Dh£ L88%, H12% 

8<tr-ti-X l/> i> L75%, H25% 

L : H : 

However, the above-mentioned synthetic ratio is an example and may be changed if needed. 
[0168] The circuit block diagram of the electronic shutter circuit 49 is shown in drawing 14 . The 
electronic shutter circuit 49 shown in drawing 14 is equipped with the low-speed shutter pulse 
generation means 107, the high-speed shutter pulse generation means 108, and the shutter 
pulse change-over circuit 109. 

[0169] A low-speed shutter speed control signal, and a CLK pulse, HD pulse, VD pulse and field 
information (hereafter referred to as Fl) are inputted into the electronic shutter circuit 49. 
[0170] The low-speed shutter speed control signal inputted into the electronic shutter circuit 49, 
a CLK pulse and HD pulse, VD pulse, and Fl are inputted into the low-speed shutter pulse 
generation means 107, and generate the low-speed shutter pulse for cutting the electronic 
shutter by the side of a low speed with the low-speed shutter pulse generation means 107. 
Moreover, the high-speed shutter speed control signal inputted into the electronic shutter 
circuit 49, a CLK pulse and HD pulse, VD pulse, and Fl are inputted into the high-speed shutter 
pulse generation means 108, and generate the high-speed shutter pulse for cutting the 
electronic shutter by the side of a high speed with the high-speed shutter pulse generation 
means 108. 

[0171] The low-speed shutter pulse and the high-speed shutter pulse which were generated are 
inputted into the shutter pulse change-over circuit 109. Moreover, Fl is also inputted into the 
shutter pulse change-over circuit 109, and a low-speed shutter pulse and a high-speed shutter 
pulse are switched according to the contents of information of Fl. When picturizing with low- 
speed shutter speed and a switch of a shutter pulse picturizes a low-speed shutter pulse with 
high-speed shutter speed based on the information on Fl, it outputs a high-speed shutter pulse. 
The shutter pulse outputted from the shutter pulse change-over circuit 109 is inputted into the 
image pick-up means 21, and controls the electronic shutter of the CMOS sensor 28 with which 
the image pick-up means 21 is equipped. 

[0172] The low-speed shutter pulse generation means 107 is equipped with the shutter pulse 
generation section (it considers as the shutter pulse generation section of H period unit 
hereafter) 110 of a horizontal synchronization period H unit, the shutter pulse generation section 
111 of a dozens CLOCK period unit, OR circuit 112, and the 1 CLOCK unit shift register 101. 
Multiplex [ of the shutter pulse of the dozens CLOCK unit generated in the shutter pulse 
generation section 111 of the shutter pulse of the horizontal synchronization period H unit 
generated in the shutter pulse generation section 1 10 of H period unit and a dozens CLOCK 
unit ] is carried out by OR circuit 1 12, and it is inputted into the 1CLOCK unit shift register 101. 



http://Www4.ipdl.ncipi.go.jp/fcgi-bin/tran^web_cgi_ejje 2006/06/1 3 



• JP,2003-250094,A [DETAILED DESCRIPTION] 



21/26 ^-v 



Tbe KLOCK unit shift register 101 tunes the exposure time of a CLOCK unit finely, and 
acquires it by delaying a shutter pulse with the 1 CLOCK unit shift register 101. This amount of 
delay is controlled by the control signal inputted from the microcomputer circuit 48, i.e., a shift 
register number of stages. 

[0173] Electronic shutter pulse generating timing and an electronic shutter pulse period are 
explained using drawing 1 5 - drawing 18 . 

[0174] An example of the electronic shutter pulse seen with the time scale of the period (it 
considers as V period hereafter) of VD pulse with which drawing 15 (A) is shown in VD pulse, 
and drawing 15 (B) is shown in drawing 15 (A) is shown. 

[0175] Electronic shutter pulse generating timing is immediately after a charge read pulse 
(outside of drawing) input, and is the same generating timing as the usual TV camera. That is, if 
drawing 15 explains, an electronic shutter pulse will be generated in the time amount t1 and time 
amount t3 which are shown in drawing 1 5 . with an example of the electronic shutter pulse 
shown in drawing 1 5 (B), the electronic shutter pulse of the periodic (it considers as H period 
hereafter) unit of HD pulse occurs in time amount tl, and the period of a CLOCK pulse, for 
example, electronic shutter pulses of a natural number twice period (following and several — it 
considers as CLK period) unit, such as 8 times, has occurred in time amount t3. 
[0176] Moreover, an electronic shutter pulse period is the time amount corresponding to the 
pulse width of an electronic shutter pulse, and is the exposure time which exposes the image 
light of a photographic subject in the CMOS sensor 28. Adjustment of an electronic shutter 
pulse period is made using VD pulse, HD pulse, and a CLOCK pulse, and can be adjusted in V 
period unit, H period unit, and number CLK period. 

[0177] The explanatory view which explains adjustment of the electronic shutter pulse period of 
a number CLK period to drawing 16 (A) and drawing 1 6 (B) for the explanatory view explaining 
adjustment of the electronic shutter pulse period made using HD pulse is shown in drawin g 1 7 
(A) and drawing 17 (B). 

[0178] Drawin g 16 (A) and drawing 16 (B) are the enlarged drawings to which a part of V period 
was expanded in the electronic shutter pulse generating timing of the time amount tl shown in 
drawing 1 5 (B) - time amount t3. Drawing 1 6 (A) shows HD pulse in V period, and drawing 16 (B) 
shows the electronic shutter pulse seen with the time scale of H period shown in drawing 16 (A). 
With an example of the electronic shutter pulse shown in drawing 16 (B), the electronic shutter 
pulse of H period occurs in time amount tl. 

[0179] Moreover, drawing 1 7 (A) and drawing 1 7 (B) are the fine pulses in the electronic shutter 
pulse generating timing shown in drawing 15 (B), and are the enlarged drawing to which the part 
was expanded in V period of time amount t3 - time amount t5. Drawing 1 7 (A) shows the CLOCK 
pulse in V period, and drawing 1 7 (B) shows the electronic shutter pulse of a number CLK period. 
With an example of the electronic shutter pulse shown in drawin g 17 (B), the electronic shutter 
pulse of a number CLK period occurs in time amount t3. 

[0180] In addition, adjustment of the electronic shutter pulse period made using HD pulse is not 
restricted to the electronic shutter pulse period of H period shown in drawing 1 6 (B). In V period 
from the time amount tl which the first electronic shutter pulse generated to time amount t3, 
timing is possible in H period. On the other hand, adjustment of the electronic shutter pulse 
period made using a number CLK pulse is not restricted to the electronic shutter pulse period of 
the number CLK period shown in drawin g 1 7 (B). In V period from the time amount t3 which the 
first electronic shutter pulse generated to time amount t5, timing is possible in number CLK 
period. 

[0181] The adjustment technique of the electronic shutter pulse period in such an H period unit 
and a number CLK period unit is the adjustment technique applied to the usual CCD sensor 
camera. Image pick-up equipment 20 can be adjusted 1 CLOCK period in the exposure time of an 
image, and can perform fine-tuning processing only by electronic shutter speed regulation. This 
fine-tuning processing is a point used as the description of image pick-up equipment 20. 
[0182] An electronic shutter pulse is shifted to drawin g 18 , and the explanatory view which 
adjusts the exposure time 1CLOCK period is shown. 

[0183] The electronic shutter pulse period in conventional image pick-up equipment was 
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adjustment of a CLOCK period of a natural number twice period unit, and was usually 7 or about 
8 times of a CLOCK period. For this reason, the exposure time changed "the shutter pulse of a 
number CLK period" about 50% with 1 Pulse **** just before the charge read pulse, and KIZAMI 
of the exposure time was coarse. 

[0184] On the other hand, image pick-up equipment 20 can perform fine-tuning processing in the 
low-speed shutter fine-tuning processing section 100 and the high-speed shutter fine-tuning 
processing section 105, can shift an electronic shutter pulse in 1CLOCK period, and can adjust 
the exposure time in 1CLOCK period. Therefore, exposure^ime adjustment of the shutter pulse 
generated just before the charge read pulse can be performed by a unit of several^ and it 
becomes possible to adjust the exposure time finely. 

[0185] Since fine adjustment of the exposure time is possible for image pick-up equipment 20, it 
can adjust the intensity level of a picture signal finely, and the flicker amendment of it is attained 
only by exposure-time adjustment of an electronic shutter to the picture signal which picturized 
at the very early electronic shutter rate in the high brightness part. That is, in the image pick-up 
equipment 20 which realizes an extensive dynamic range like this invention, flicker ainendmcnt of 
a high-speed shutter picture signal becomes possible only by the electronic shutter. 
[0186] The high-speed shutter pulse generation means 108 is the same as the low-speed 
shutter pulse generation means 107. Since the low-speed shutter pulse generation means 107 
and an internal configuration do not differ from actuation at all, the high-speed shutter pulse 
generation means 108 omits explanation. 

[0187] According to the image pick-up equipment 20 in which the 1st operation gestalt is shown, 
according to the brightness difference within a photographic subject, adjustable [ of the camera 
dynamic range dilation ratio ] is carried out to a high speed, and the effective image pick-up 
equipment as a surveillance camera which carries out the coincidence image pick-up of the 
mounted camera for image recognition with a very large brightness difference, indoor, and the 
outdoors of Nighttime as a photographic subject can be offered by obtaining the image pick-up 
image optimized to the photographic subject brightness difference. 

[0188] In the image pick-up equipment 20 in which the 1st operation gestalt is shown, the analog 
signal processing means 22 as a picture signal processing means and the digital-signal- 
processing means 23, and a control means 24 are integrated. Various gestalten are possible for 
the range integrated. For example, the electronic shutter circuit 49, the memory circuit 39 for 
low-speed shutters, the memory circuit 43 for high-speed shutters, the change-over circuit 40 
for low-speed shutters, the change-over circuit 44 for high-speed shutters, the property 
conversion circuit 41 for low speeds, the property conversion circuit 45 for high speeds, the 
adder circuit 34 as a picture signal composition means, the brightness addition value circuit 50, 
the brightness peak value detector 51, and the gating waveform generating circuit 52 may be 
built as one integration semiconductor chip. Of course, not only the above-mentioned example 
but the combination of each configuration part shown in drawing 1 when integrating is arbitrary. 
Moreover, a change-over circuit is sufficient as an adder circuit 34. 
[0189] In addition, although the above-mentioned explanation explained the example which 
applied the CMOS sensor 28 as an image sensor, also when photoelectric elements, such as a 
CCD sensor, are used for an image sensor, this invention can carry out adjustable [ of the 
camera dynamic range dilation ratio ] according to the brightness difference within a 
photographic subject similarly, and can obtain the image pick-up image optimized to the 
photographic subject brightness difference. 

[0190] Image pick-up equipment 20A which shows the 2nd operation gestalt of [2nd operation 
gestalt] this invention is shown in drawin g 19 . Image pick-up equipment 20A which shows the 
2nd operation gestalt is the same as that of the image pick-up equipment 20 of the 1st 
operation gestalt shown in drawin g 1 almost except a point equipped with the area selection 
extract means 113 which carries out the selection extract of the image information area where 
significance is high among the picture signals picturized and acquired. Therefore, a sign is given 
only to a different configuration part from image pick-up equipment 20, about a not different 
configuration part at all, the same sign is attached and explanation is omitted. 
[0191] According to drawin g 19 , image pick-up equipment 20 A has a CMOS sensor 28 in an 
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image sensor, and the area selection extract means 113 which carries out the selection extract 
of the area of arbitration from the screen range, and a picture signal output means 1 14 carries 
out signal processing of the picture signal of the area by which is this area selection extract 
means 11 3, and the selection extract was carried out, and output provide among the picture 
signals for one screen picturized with an image pick-up means 21 picturize an image, and this 
image pick-up means 21. 

[0192] The picture signal for one screen is generated by the CMOS sensor 28 as an image 
sensor with which the image pick-up means 21 of image pick-up equipment 20A is equipped. The 
selection extract of the area of arbitration is carried out from the screen range of the picture 
signal for one screen by the area selection extract signal by which the picture signal for this one 
screen is inputted into the CMOS sensor 28 from the area selection extract means 1 13. And the 
CMOS sensor 28 outputs the picture signal (it considers as an area selection extract picture 
signal hereafter) which carried out the selection extract of the area of arbitration among the 
picture signals for one generated screen. The outputted area selection extract picture signal is 
inputted into the picture signal output means 1 14. 

[0193] The noise on which the area selection extract picture signal was overlapped in the 
correlation duplex sampling circuit (it considers as a CDS circuit hereafter) 1 1 6 is removed, A/t) 
conversion of the area selection extract picture signal inputted into the picture signal output 
means 114 is carried OUt in the A/t) -conversion circuit 32, and signal processing is carried out in 
the picture signal processing circuit 1 17. The area selection extract picture signal by which 
signal processing was carried out is outputted as a picture signal output of image pick-up 
equipment 20A from the picture signal output means 1 14 through the picture signal output 
terminal 25 in the picture signal processing circuit 1 1 7. Moreover, the area selection extract 
picture signal by which signal processing was carried out in the picture signal processing circuit 
1 1 7 is fed back also to the area selection extract means 1 1 3 with which image pick-up 
equipment 20A is equipped as a feedback signal. 

[0194] The feedback signal fed back to the area selection extract means 1 1 3 is inputted into a 
control circuit 1 18, and the control signal which controls the scan pulse forming network 1 19 is 
generated. The generated control signal is inputted into the scan pulse forming network 1 19, and 
generation of a scan pulse is controlled. The scan pulse generated in the scan pulse forming 
network 119 is inputted into an area selection means 120 to choose the area of the area 
selection extract picture signal which the CMOS sensor 28 as an image sensor outputs. The 
area selection means 120 makes a trigger the inputted scan pulse, and outputs area selection 
extract information, and the outputted area selection extract information is inputted into the 
image sensor drive circuit 121. 

[0195] Moreover, the direct input of the scan pulse generated in the scan pulse forming network 
1 1 9 is carried out also to the image sensor drive circuit 121. The transfer pulse and area 
selection extract signal with which the image sensor drive circuit 121 generated the transfer 
pulse and area selection extract signal which make the CMOS sensor 28 as an image sensor 
drive, and was generated from the inputted scan pulse are inputted into the CMOS sensor 28. 
[0196] Image pick-up equipment 20A is having the CMOS sensor 28 which is an image sensor, 
and is aiming at large compaction of the stored charge accumulated in the image sensor from the 
image pick-up, i.e., the read time of a picture signal. Moreover, compaction of the picture signal 
processing time in the picture signal output means 1 14 in image pick-up equipment 20A shown in 
drawing 19 is aimed at by having the area selection extract means 113. Image pick-up equipment 
20A is aiming at duration compaction from an image pick-up to a picture signal output by read- 
time compaction of the picture signal from an image sensor, and picture signal processing-time 
compaction with the picture signal output means 114. 

[0197] Image pick-up equipment 20A becomes image pick-up equipment which was more 
suitable as compared with the image pick-up equipment 20 in which the 1st operation gestalt is 
shown, when high-speed control is required by duration compaction from an image pick-up to a 
picture signal output (for example, when controlling detecting the obstruction which has a mobile 
on the transit root, and avoiding so that it may not collide etc.). That is, image pick-up equipment 
20A is effective image pick-up equipment as image pick-up equipment installed in a mobile for 
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the application of control information acquisition. 

[0198] First, the compaction effectiveness of the read time of the picture signal by the CMOS 
sensor 28 as an image sensor of image pick-up equipment 20A is explained. 
[0199] The read time of the picture signal from a CCD sensor when a 640x480-pixel CCD sensor 
and the CMOS sensor 28 compare, and the CMOS sensor 28, i.e., the read time of the stored 
charge accumulated in the CCD sensor and the CMOS sensor 28, is shown in drawing 20 (A) and 
drawing 20 (B ). 

[0200] until it reads the stored charge which in the case of the CCD sensor shown in drawin g 20 
(A) the time amount which read-out of stored charge takes, i.e., a transfer pulse, (image sensor . 
driving signal) was inputted, and stored charge was transmitted to the perpendicular transfer 
section 124 from all the pixels 123, and was transmitted to the perpendicular transfer section 
1 24 one by one — about — it requires 1 /30sec. 

[0201] On the other hand, in the case of the CMOS sensor 28 shown in drawing 20 (B), every 
pixel can read most stored charge from picture signal read-out Rhine 12C invr.c J'atc'y aft„»* 
inputting a transfer pulse (image sensor driving signal) in an instant (about 30ns) (since, as for a 
transfer pulse, timing differs not by one but by each pixel (component) by the CMOS sensor). 
From this, image pick-up equipment 20A can shorten sharply the read time of the stored charge 
from an image sensor by having the CMOS sensor 28 in an image sensor. 
[0202] Here, the image pick-up equipment 20 which equipped the image sensor with the CCD 
sensor, and image pick-up equipment 20A which equipped the image. sensor with the CMOS 
sensor 28 are installed in mobiles, such as a car, and the case where it runs at 1 50km /fi (41 .7m 
of ** speed per second) is compared. After stored charge read-time passing from the CMOS 
sensor 28 which is an image sensor in image pick-up equipment 20A to a vehicle progressing 
about 1.4m with image pick-up equipment 20 after the read time of the stored charge from the 
CCD sensor of an image sensor, i.e., about 1-/30sec progress, it is about Om. 
[0203] Therefore, when performing control to which each image pick-up equipment detects the 
failure are ahead with obstacles, and stops a mobile for collision avoidance, the mobile which 
installed image pick-up equipment 20A means putting into braking actuation by Om of free 
running mostly to carrying out about 1 .4m free running of it, by the time the mobile which 
installed image pick-up equipment 20 starts braking actuation. Moreover, if the passing speed of 
a mobile becomes a high speed further, the difference in the free running distance in a stored 
charge read time will become more remarkable. 

[0204] Next, the area selection means 120 and the image sensor drive circuit 121 with which 
image pick-up equipment 20A shown in drawing 19 is equipped are explained. 
[0205] The area selection means 120 is equipped with the vertical-position selection circuitry 
127 which chooses a vertical scanning zone, and the horizontal horizontal position selection 
circuitry 1 28. A setup of the selection extract area of the picture signal by the area selection 
means 120 is carried out by inputting beforehand the scanning zone information which scans the 
CMOS sensor 28 to the vertical-position selection circuitry 127 and the horizontal horizontal 
position selection circuitry 128 from the perpendicular direction presetting terminal 129 and the 
horizontal presetting terminal 130. 

[0206] A vertical area selection extract inputs beforehand the scanning zone information which 
scans the CMOS sensor 28 from the perpendicular direction presetting terminal 129 to the 
vertical-position selection circuitry 127. Scanning zone information is performed to the effective 
scanning lines of the perpendicular direction of a CMOS sensor in inputting 0 and 1 to the 
vertical-position selection circuitry 127 for every effective scanning lines. 
[0207] Moreover, the scan pulse from the scan pulse forming network 119 other than scanning 
zone information is inputted into the vertical-position selection circuitry 127. The inputted scan 
pulse is made into a trigger and 0 and 1 inputted information is inputted into the image sensor 
drive circuit 121 which drives the CMOS sensor 28. 

[0208] The scanning zone which scans the CMOS sensor 28 from the horizontal presetting 
terminal 130 to the horizontal position selection circuitry 128 is inputted by 0 and 1 like [ a 
horizontal area selection extract ] a perpendicular direction area selection extract. And the scan 
pulse inputted from the scan pulse forming network 1 19 is made into a trigger, and 0 and 1 
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inputted.information is inputted into the image sensor drive circuit 121 which drives the CMOS 
sensor 28. 

[0209] The image sensor drive circuit 121 is equipped with the perpendicular shift register 132 
which scans vertical effective scanning lines, and the level shift register 133 which scans 
horizontal effective scanning lines. The perpendicular shift register 132 makes a trigger the scan 
pulse from the scan pulse forming network 1 19 t and generates the driving signal which drives the 
CMOS sensor 28 according to the scanning zone information from the vertical-position selection 
circuitry 127, 0 [ i.e., ], and 1 information. Moreover, also to the level shift register 133, the scan 
pulse from the scan pulse forming network 119 is made into a trigger, and the driving signal (it 
considers as a CMOS sensor driving signal hereafter) which drives the CMOS sensor 28 
according to the scanning zone information from the horizontal position selection circuitry 128, 0 
[ i.e., ], and 1 information is generated. 

[0210] The CMOS sensor driving signal generated with the perpendicular shift register 132 and 
the level shift register 133 is transmitted to the CMOS sensor 28. And the CMOS sensor 28 

performs the selection extract of a picture signal with the inputted CMOS sensor driving signal. 
[021 1] The selection extract of a picture signal extracts a picture signal as a scan 
implementation field as scanning zone information to the effective scanning lines to which 1 was 
inputted. On the other hand, as for the effective scanning lines to which 0 was inputted, the 
extract of a picture signal is not made as a scan implementation unnecessary fi^id. Picture signal 
processing of the picture signal by which the selection extract was carrijd out \z c:rr::d :*jt 
with a signal-processing means like the image pick-up equipment 20 in which the 1st operation 
gestalt is shown. 

[0212] Although the picture signal processing means with which image pick-up equipment 20A is 
equipped is the same as the image pick-up equipment 20 in which the 1st operation gestalt is 
shown, the amount of information which carries out picture signal processing carries out the 
selection extract of the picture signal, only the part which narrows down amount of information 
is quick, and picture signal processing is carried out. And the picture signal by which picture 
signal processing was carried out with the picture signal processing means is outputted from the 
picture signal output means 114. 

[0213] Drawing 21 is the explanatory view showing the example used as a mounted camera as an 
example installed in image pick-up equipment 20A. In a mounted camera, if it applies to the 
screen upper part from near a screen center section, it is empty 135 and a screen lower part 
has more photographic subjects of a vehicle 1 36, a road 1 37, and white line 1 38 grade path on 
the street than near middle of the screen. Therefore, with a mounted camera, if the screen lower 
part section is set up as a scan implementation field and other parts are set up as a scan 
implementation unnecessary field from near middle of the screen, the image of the field where 
significance with the photographic subject of a vehicle 136, a road 137, and white line 138 grade 
path on the street is high can be obtained quickly. 

[0214] According to image pick-up equipment 20A which shows the 2nd operation gestalt, it 
becomes possible by having the CMOS sensor 28 in an image sensor to perform mostly readout 
of the picture signal from the CMOS sensor 28 after photo electric conversion in an instant. 
Moreover, by having the area selection extract means 1 13, the selection extract of the area 
where significance is high is carried out among picture signals, and it becomes possible to 
shorten the processing time required for signal processing. 

[0215] When image pick-up equipment 20A realizes duration compaction from an image pick-up 
to a picture signal output and high-speed control is required from this (for example, when 
controlling detecting the obstruction which has a mobile on the transit root, and avoiding so that 
it may not collide etc.), it is effective as image pick-up equipment installed in a mobile for control 
information acquisition. 

[0216] In addition, although the mobile which installs image pick-up equipment 20A which shows 
the 2nd operation gestalt explained the car to the example, it is not limited to a car. The mobile 
which installs image pick-up equipment 20A includes all the mobiles that can install image pick- 
up equipment 20A for a car, a vessel, the aircraft, etc. 
[0217] 
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[E.ffect of the Invention] According to the image pick-up equipment concerning this invention, 
according to the brightness difference within a photographic subject, adjustable [ of the camera 
dynamic range dilation ratio ] is carried out to a high speed, and the effective image pick-up 
equipment as a surveillance camera which carries out the coincidence image pick-up of the 
mounted camera for image recognition with a very large brightness difference, indoor, and the 
outdoors of Nighttime as a photographic subject can be offered by obtaining the image pick-up 
image optimized to the photographic subject brightness difference. 

[0218] Moreover, by carrying out the selection extract of the area where especially significance 
is high among using [ for the image sensor with which an image pick-up means is equipped ]- 
CMOS sensor, and image pick-up screen within the limits, and narrowing down the picture signal 
amount of information which carries out picture signal processing, the duration from an image 
pick-up to image-processing completion can be shortened, and image pick-up equipment 
effective in performing the image pick-up from a mobile from which a photographic subject 
changes every moment can be offered. 

[0219] It is effective to control this mobile, using the p : :t'jre signal from the ir^c 0 pick-up 
equipment especially installed in a mobile as control information etc., when the next arUir;i r cn 
needs to be quickly controlled using the image pick-up information from imago pLu-uy 
equipment. 



[Translation done.] 
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♦ •NOTICES * 

JPO and NCIPI are not responsible for any 
daiages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The circuit block diagram showing one example of the image pick-tip equipment in 
which the 1st operation gestalt concerning this invention is shown. 

[Drawin g 2] The explanatory view explaining picture signal composition of the low-speed shutter 
picture signal in the image pick-up equipment concerning this invention, and a high-speed 
shutter picture signal. 

[ Drawin g 3] The explanatory view of the image pick-up property of the image sensor with which 
image pick-up equipment is equipped. 

[Drawing 4] The explanatory view showing the signal-processing output characteristics of the 
image pick-up equipment concerning this invention. 

[Drawing 5] The explanatory view showing the example of division of the image pick-tip screen 

photoed with the image pick-up equipment concerning this invention. 

[Drawing 6] The block diagram of the brightness addition value circuit shown in drawing 1 . 

[Drawin g 7] The block diagram of the brightness peak value detector shown in drawing 1 . 

[Drawing 8> The block diagram of the gating waveform generating circuit shown in drawing 1 . 

[Drawing 9] The block diagram of the microcomputer circuit shown in drawing 1 . 

[Drawing 10] They are the screen which computes saturation area from a low-speed brightness 

addition value and low-speed brightness peak value in the screen which it is the explanatory 

view of the contents of processing of the image with which the picturized screen was divided, 

and the screen which (A) shows a low-speed brightness addition value, the screen which (B) 

shows low-speed brightness peak value, and (C) show a low-speed brightness addition value, and 

the screen in which (D) high-speed brightness addition value is shown. 

[Drawing 1 1] The explanatory view showing transition of the brightness average from the 

brightness averaging means with which the image pick-up equipment concerning this invention is 

equipped (graph). 

[Drawing 12] The state transition diagram showing transition of the control state of electronic 
shutter exposure of the image sensor with which the image pick-up equipment concerning this 
invention is equipped. 

[Drawing 13] The explanatory view showing the screen intensity fluctuation by the source of the 
alternating current illumination light. 

[Drawing 14] The internal-block Fig. showing electronic shutter pulse generating of the 
electronic shutter circuit with which the image pick-up equipment concerning this invention is 
equipped. 

[Drawing 1 5 ] (A) is the explanatory view showing the case where (B) looks at the generating 
timing of an electronic shutter pulse with the time scale of V period, by showing VD pulse. 
[ Drawing 16] (A) is the explanatory view showing the case where (B) looks at the generating 
timing of an electronic shutter pulse with the time scale of H period, by showing HD pulse in V 
period (t1-t3) shown in drawing 1 5 . 

[ Drawing 1 7 ] several [ in V period (t3-t5) (A) is indicated to be to drawin g 1 5 ] — a CLK pulse - 
- being shown — (B ) — the generating timing of an electronic shutter pulse — several — the 
explanatory view showing the case where it sees with the time scale of a CLK period. 
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[Drawifig 18 ] (A) — several [ in V period ] — a CLK pulse — being shown — (B) — several — 
the explanatory view in which the electronic shutter pulse of a CLK period shows signs that a 
phase carries out adjustable per 1 CLOCK, with a shift register. 

[ Drawing 19] The circuit block diagram showing one example of the image pick-up equipment in 
which the 2nd operation gestalt concerning this invention is shown. 

[Drawing 20 ] (A) is an explanatory view in which it is drawing explaining the difference in the read 
time of the stored charge by the difference in the image sensor with which the image pick-up 
equipment concerning this invention is equipped, and (B) shows the case of a CMOS sensor in 
the case of a CCD sensor. 

[Drawing 21] The explanatory view showing the example used as a mounted camera as an 
example which installs in a mobile the image pick-up equipment in which the 2nd operation 
gestalt concerning this invention is shown. 

[Drawing 22] It is the explanatory view in which (A) shows a CCD sensor output and (B) shows 
the image output of image pick-up equipment in conventional image pick-up equipment. 

[Drawing 23] The circuit block diagram of conventional image pick-up equipment. 
[Description of Notations] 

20 Image Pick-up Equipment 

21 Image Pick-up Means 

22 Analog Signal Processing Means (Picture Signal Processing Means) 

23 Digital-Signal-Processing Means (Picture Signal Processing Means) 

24 Control Means 

25 Picture Signal Output Terminal (Picture Signal Output Means) 

27 Image Pick-up Lens 

28 CMOS Sensor (Image Sensor) 

31 AGC (Automatic Gain Control) Circuit 

32 A/O-Conversion Circuit 

33 Picture Signal Processing Activation Means 

34 Adder Circuit (Picture Signal Composition Means) 

35 D/A Conversion Circuit 

37 Signal-Processing Means for Low-speed Shutters 

38 Signal-Processing Means for High-speed Shutters 

39 Memory Circuit for Low-speed Shutters 

40 Change-over Circuit for Low-speed Shutters 

41 Property Conversion Circuit for Low-speed Shutters 

43 Memory Circuit for High-speed Shutters 

44 Change-over Circuit for High-speed Shutters 

45 Property Conversion Circuit for High-speed Shutters 

47 Picture Signal Information Acquisition Means 

48 Microcomputer Circuit (Control Signal Generation Means) 

49 Electronic Shutter Circuit 

50 Brightness Addition Value Circuit (Division Display Brightness Addition Means) 

51 Brightness Peak Value Detector (Division Display Brightness Peak Value Detection Means) 

52 Gating Waveform Generating Circuit 

53 Whole Screen 

54 Split Screen 

58 Gate Circuit 

59 Addition Processing Section 

60 Addition Output-Control Circuit 

62 Counting Circuit 

63 1 -Pixel Holding Circuit 

64 Gate Circuit for Peak Value Detection 

65 1 -Pixel Holding Circuit for Peak Value Detection 

66 Brightness Adder Circuit 

67 2-Pixel Holding Circuit 
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68 Z-Pixel Maintenance Signal Generating Circuit 

69 Comparator Circuit 

70 Change-over Circuit 

71 Luminance-Signal Holding Circuit 

72 Peak Value Output-Control Circuit 

74 Perpendicular Direction Setting Section 

75 Horizontal Setting Section 

76 Synthetic Circuit 

78 Vertical-Synchronization Reset Signal Generating Circuit 

79 Perpendicular Direction Start Location Circuit 

80 Perpendicular Direction Width-of-Face Setting Circuit 

82 Horizontal Synchronization Reset Signal Generating Circuit 

83 Horizontal Start Location Circuit 

84 Horizontal Width-of-Face Setting Circuit 

86 Brightness Averaging Means 

87 Control Signal Generation Means 

89 Brightness Saturation Area 

90 Brightness Partial Saturation Area 

91 Computation Means 

92 Computation Section for Low-speed Shutters 

93 Computation Section for High-speed Shutters 

95 Property Conversion Control Signal Generation Section (Property Conversion Control Signal 
Generation Means) 

96 Synthetic Ratio Control Signal Generation Section (Image Composition Ratio Control Signal 
Generation Means) 

98 Low-speed Shutter Speed Control Signal Generation Section 

99 AGC-Circuit Control Signal Generation Section for Low Speeds 

100 Low-speed Shutter Fine-Tuning Processing Section 

101 OneCLOCK Unit Shift Register 

103 High-speed Shutter Speed Control Signal Generation Section 

104 AGC-Circuit Control Signal Generation Section for High Speeds 

105 High-speed Shutter Fine-Tuning Processing Section 

107 Low-speed Shutter Pulse Generation Means 

108 High-speed Shutter Pulse Generation Means 

109 Shutter Pulse Change-over Circuit 

1 10 Shutter Pulse Generation Section of H Period (Horizontal Synchronization Period H) Unit 

1 1 1 Shutter Pulse Generation Section of Dozens CLOCK Period Unit 

112 OR Circuit 

1 13 Area Selection Extract Means 

114 Picture Signal Output Means (2nd Operation Gestalt) 

116 CDS Circuit 

117 Picture Signal Processing Circuit 

118 Control Circuit 

119 Scan Pulse Forming Network 

120 Area Selection Means 

121 Image Sensor Drive Circuit 

123 Pixel 

1 24 Perpendicular Transfer Section of CCD Sensor 

125 Picture Signal Read-out Rhine of CMOS Sensor 

127 Vertical-Position Selection Circuitry 

128 Horizontal Position Selection Circuitry 

129 Perpendicular Direction Presetting Terminal 

130 Horizontal Presetting Terminal 
132 Perpendicular Shift Register 
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13-3 Le-vel Shift Register 

135 Empty 

136 Vehicle 

137 Road 

138 White Line Path on the Street 



[Translation done.] 
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